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THE DEVELOPMENT OF PURE FOOD LEGIS- 
LATION.* 

Ir has become customary for the retiring 
President of the Chemical Society of Wash- 
ington to present an address on some subject 
of interest to chemists. If the theme 
happens to be one which is attracting the 
attention of thoughtful people generally it 
is none the less welcome for that reason. 
We are American citizens first, then 
chemists. 

For the honor of addressing the Pure 
Food Congress this evening I am indebted 
to a happy coincidence, in point of time of 
the meeting of the Chemical Society with 
the assembly of this Congress. 

The chosen topic will not, I trust, prove 
uninteresting to the larger audience, though 
it was selected and much of the material 
collected before the call for the present 
Congress was issued. I ask your attention 
for a short time to a review of legislation 
concerning food adulteration. 

The foods and food stuffs of the most 
civilized people of early historic times 
were, as compared with ours, few and 
simple. They had no market filled with 
all manner of foods in an advanced state of 
preparation. The food materials they sold 
and bought were mainly raw and crude, 


* Address of the retiring President of the Chemical 
Society of Washington, delivered before a joint 
session of the Society and the Pure Food Congress, 
March 2, 1898. 
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and their preparation for use was a duty of 
members or servants of the family. They 
had neither potted meats nor canned vege- 
tables. When there were ‘two women 
grinding at the mill’ the meal was made of 
such grain as the householder furnished. 
Spices came to them unground and with 
none of their virtue extracted. The list of 
fine family groceries was a very short one. 
Our far-away fore-bears lived closer to 
nature and knew less of art than we. 
Food adulteration as a great evil follows 
manufactures and commerce and flourishes 
in the train of a broadening civilization. 
A disposition to defraud was not wanting 
to the ancients, but skill to invent and 
large opportunity to apply are modern. 

Early Greece had inspectors of wines to 
prevent adulteration. Pliny records that 
that in Rome bread was sometimes adulter- 
ated with mineral matter, and says that 
sophistication of wines was prevalent and 
pure wines difficult to obtain, but it does 
not appear that corrective legislation was 
attempted or proposed. 

We find sanitary regulations concerning 
the sale of food, however, among the teach- 
ings of Moses in the wilderness and in the 
Rabbinical laws which were given to the 
Jews ata very early date. The early Jews, 
be it remembered, were distinctly a people 
of this world. They had practically no 
conception of a future life. Moses scarcely 
referred to a future existence. His life 
was devoted to the elevation of his people, 
and it is not conceivable, with all his versa- 
tility and breadth of judgment, that he did 
not have in mind the sanitary bearing of 
the laws he gave to his nation. Rather, is 
it probable, that he sought to elevate simul- 
taneously the physical, moral and spiritual 
natures of his followers. And considering 
the low state of their civilization, it is sug- 
gested by high Jewish authority that he 
deemed it best to surround his directions 
with the glamour of mystery and supersti- 
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tion. ‘‘ Ye shall do no unrightousness ip 
judgment in mete yard, in weight or in 
measure ; just balances, just weights, a 
just ephah and a just hin shall ye have,” 
This command had reference to commerce 
in general, but I feel warranted in men. 
tioning it here because similar requirements 
have commonly been included in pure food 
laws. It was commanded that the animals 
which were offered as sacrifices, portions 
of which were used as food by the priests 
and Levites, should be without blemish, and 
that no meat should be eaten more than 
two days after the slaughter of the animal. 
It is probable that this was intended to in- 
fluence the Jewish nation as a whole to eat 
only fresh meat and that from sound ani- 
mals. In fact, the Rabbinical law comes to 
our assistance and requires that all animals 
used as food by the Jews shall be slaugh- 
tered by a priest, who shall carefully ex- 
amine the lungs and other vital organs to 
determine if any disease be present, and 
that no meat shall be eaten more than two 
days after the slaughter of the animal. It 
is further provided by both the Biblical and 
Rabbinical laws that meat shall not be 
eaten from any animal which died other- 
wise than at the butcher’s hand. 

The range of possible adulterations at this 
time was necessarily very limited and re- 
quired for its development a corresponding 
growth of commerce and manufacture. 

Passing to the eleventh century we find 
the world emerging from the Dark Ages. 
The schoolmen were occupied with meta 
physics and theology. Their discussions 
seem to us unimportant and often trivial, 
and they were never utilitarian, but they 
mark an advance toward systematic, scien: 
tific thinking. Under their influence new 
universities were established and those of 
earlier origin received a fresh impetus. A 
beginning was made in the literature of the 
Romance languages, the study of the ancient 
languages was revived and the Arabian 
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schools of Spain worked over and added to 
the conglomeration of unclassified theories 
and facts from which the various depart- 
ments of science have been developed. 
Feudalism, whatever its faults, had averted 
thechaos which for a time threatened to fol- 
low the death of Charlemagne and was 
fostering and augmenting personal honor, 
the spirit of independence and the love of 
liberty: Of course, no general laws were 
possible or necessary at this time, but we 
find regulations enforced in some cities for- 
bidding the adulteration of wine and beer. 
Of all foods these were the most important 
from a commercial standpoint and were 
most commonly adulterated. Since then 


there has never been a time when their 
adulteration was not restricted by legis- 
lation and each succeeding period increased 
the list of foods thus protected until the 
entire field was covered. 

With the dawn of the thirteenth century 
we find eastern Europe greatly advanced 


in education and civilization. The Cru- 
sades have broadened the minds of their 
participants. Manufactures have become 
more diversified, commerce has made a cor- 
responding growth, and a spirit of explora- 
tion has sprung up, opening new lands to 
the advancing civilization. In England 
and in France the common people have 
been given a voice in the legislative bodies, 
and it is worthy of note that contempo- 
raneously with this popular quickening and 
awakening, or as a direct and immediate 
sequence, the protection of foods was made 
a subject of frequent legal enactments. 

In 1202, thirteen years before the sign- 
ing of the Magna Charta, the ‘ Assize. of 
Bread’ was enacted in England. In 1266, 
the year following the formation of the 
House of Commons, a statute was enacted 
forbidding the sale of unwholesome wine 
and meat. This law was in force more 
than four hundred years, when it gave place 
toa more general law. In 1286 the ‘ As- 
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size of Bread’ was repealed by a more com- 
prehensive act known as the ‘ Statute of 
Assize.’ This statute was intended to con- 
trol the size and weight of the loaf, not to 
prevent adulteration. Its effect was natu- 
rally to increase adulteration at first, but 
additions were made from time to time, as 
their necessity became apparent, to include 
all frauds in bread. 

During the latter part of this century 
the adulteration of beer was forbidden in 
France, and in London it was unlawful 
to adulterate spices by substitution with 
foreign matter or inferior goods, or by in- 
creasing their weight with water. 

In the fourteenth century numerous in- 
cidents are recorded of punishment by pil- 
lory for short weight and for selling bad 
bread and putrid meat. Early in the fif- 
teenth century Henry \V. issued a procla- 
mation against the adulteration and mixing 
of wine, prescribing the pillory for offenders. 
In France it was decreed in 1336 that adul- 
teration and exhausted drugs should not be 
offered for sale nor used in the preparation 
of any compounded article. The police 
departments of French cities adopted food 
and sanitary regulations, and in 1382 the 
Prevost of Paris declared it illegal for millers 
to employ cheaper cereals for admixture 
with their flour, a form of adulteration most 
difficult to deal with and most dangerous 
to commerce at the present day. Fourteen 
years later the artificial coloring of butter 
was forbidden as well as the mixture of old 
butter with new. A few years later it was 
ordered in Paris that butter should not be 
sold in the same shop with any article hav- 
ing an offensive odor. 

In Germany at this time the food supply 
was controlled in the various cities by trade 
organizations, which seem to have had full 
power to adopt standards, pass judgment 
and punish offenders. These guilds, as 
they were called, existed in a large number 
of trades and regulated the workmanship 
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of their members as well as the quality of 
goods sold. The penalties they inflicted 
were often severe and always humiliating. 
Among them may be mentioned expulsion 
from the guild, exposition in the pillory, 
emersion in muddy water and public whip- 
ping. Indeed, instances are recorded in 
which the offenders were burned at the 
stake. Finally, a Biebrich dealer was sen- 
tenced to drink six quarts of the adulter- 
ated wine with which he supplied his cus- 
tomers, an early instance of making the 
punishment fit the crime. 

The fifteenth century brings with it the 
mariner’s compass, the practical applica- 
tion of the art of printing, the organization 
banks, important maritime discoveries and 
a rapid growth of manufactures and com- 
merce. In this century, however, and in 


the three succeeding, comparatively little 
progress was made in pure food legislation, 
though the practice of adulteration increased 


with the growth of commerce. From time 
to time the wine and beer laws were made 
more stringent. In the sixteenth century 
Censors appointed by the College of Physi- 
cians in England were empowered to in- 
vestigate and punish irregularities in the 
sale of drugs and in the practice of medi- 
cine. Clauses prohibiting the sale of adul- 
terated goods were included in the Danish 
code, and pharmacopeeias were compiled in 
England and Germany in the seventeenth 
century, and in the eighteenth century laws 
were passed in England which had for their 
purpose the increase of the revenues by 
means of regulating the adulterations of 
coffee and tea. 

In four centuries, however, no great prog- 
ress in food legislation was made, nor was 
it possible till iatro-chemistry had ceased 
to exist, till the phlogiston theory had be- 
come a thing of the past, and the balance 
and the microscope had enabled us to judge 
of the purity and quality of the food we 
examine. Before the present century it 
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would have been impossible to enforce g 
general food law because of the lack of 
methods to detect adulterants. A single 
illustration of the crudeness of the early 
methods will suffice. In the sixteenth cep. 
tury Ale-tasters were appointed in England, 
whose duty it was to examine all ale before 
it could be sold. They were instructed, 
among other things, to pour a little of the 
ale they were examining on a bench and 
sit on it, and if their leather breeches stuck 
to the bench the presence of added sugar 
was definitely proven. 

In 1802 the Conseil de Salubrité was es- 
tablished in Paris, and similar organiza- 
tions in other cities and some of the proy- 
inces soon followed. These committees 
gave close attention to the question of food 
adulteration and the progress made in this 
direction in the first half of this century 
was largely due to them. During the same 
period laws were passed in England rela- 
ting to the adulteration of several articles of 
food. The penal codes in the Netherlands 
and in the Scandinavian peninsula con- 
tained clauses regulating the sale of adul- 
terants and damaged goods, which have 
only been rigidly enforced within the last 
forty years. 

The middle of the present century marked 
a new and most important era. The methods 
of quantitative analysis had for the first time 
been effectively applied to the examination 
of foods. The microscopist had made great 
progress in his field, and more than a be- 
ginning had been made in the study of vege- 
table histology. Adulterants which might 
and did pass without suspicion twenty or 
ten years earlier were then detected with 
certainty, and the analyst could follow the 
manufacturer and discover each new cheat 
as it took the place of an old one which had 
been exposed. It must not be supposed, 
however, that all abuses were immediately 
corrected, or even that the progress of re 
form was easy and rapid. 
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In England advocates of a general and 
efficient food adulteration law were not 
wanting, but the people at large were apa- 
thetic and Parliament was more concerned 
with party questions than with measures 
that, while promising little party advan- 
tage, were threatened with strong opposi- 
tion. Trained analysts were few and far 
between, and in the absence of standards 
there was no end of conflict and jealousy 
among the few experts. 

The London Lancet has earned the grati- 
tude of the civilized world by its eariy, 
earnest, fearless, persistent and finally suc- 
cessful advocacy of food adulteration laws. 
It was in a position of commanding influ- 
ence and it stood for public welfare. The 
Iancet’s Analytical Sanitary Commission, 
established in 1850, with Dr. Arthur Hill 
Hassell as chief analyst, waged a deter- 
mined warfare on food and drug adultera- 
tion for a period of nearly twenty years, in 
fact until comprehensive laws had been en- 
acted and their efficiency demonstrated. 
The Analytical Sanitary Commission made 
reports from time to time of the analyses 
of alarge number of foods, drinks, drugs, 
confections, tobacco, etc., it being the first 
to undertake this work in any systematic 
way. Naturally, opposition in every form 
was excited and became active, vigorous 
and determined. The Commission and the 
editor of the Lancet were threatened with 
legal prosecution and personal violence. In 
the House of Commons Sir Charles Wood, 
Chancellor of the Exchequer, quoted as the 
opinion of the ‘ most distinguished chem- 
ist of the day’ the assertion that ‘ neither 
by chemistry nor by any other means’ 
could the admixture of chicory with coffee 
be detected, the falsity of which assertion 
Dr. Hassell demonstrated with the micro- 
scope. The protection of coffee from adul- 
teration by chicory which itself had been 
adulterated with parsnips and other roots 
was the first practical achievement of the 
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Commission, although the question of cof- 
fee adulteration and the sale of coffee sub- 
stitutes was considered from the standpoint 
of revenue rather than of fraud. 

In 1854 Dr. Hassell published ‘ Food 
and its adulterations—comprising the re- 
ports of the Analytical Sanitary Commis- 
sion of the Lancet for the years 1851 to 
1854 inclusive.’ Before the publication of 
these reports in the Lancet it was notorious 
that many articles of food were generally 
adulterated, but nothing was known with 
the precision necessary to suppress fraud. 
Conclusive evidence of the value of the 
Commission’s revelations, which had a 
wide circulation in Dr. Hassell’s book, is 
found in the fact that reforms in food laws 
were immediately pressed in Parliament. 

Nor was the movement confined to Eng- 
land. In 1855 the French law relative to 
foods, which had been in force since 1851, 
was amended to include drinks, and prog- 
ress was made in Spain, Denmark and 
other countries. In the same year the 
Select Committee on the Adulteration of 
Food was appointed by Parliament and be- 
gan an investigation, summoning before it 
a large number of witnesses, embracing 
chemists, microscopists, manufacturers, 
wholesale dealers and consumers, but no 
general law was passed until 1860. In the 
same year, 1855, Dr. Letheby was appointed 
Medical Officer for the city of London, a 
position which had been sought with much 
earnestness by Dr. Hassell, both of whom 
had been prominent in the agitation for 
pure food laws. 

A work ‘On the Composition of Food, 
and how it is Adulterated, with Practical 
Directions for its Analysis, by W. Marcet, 
M.D., F.C.S., etc., appeared in 1856. Dr. 
Marcet devotes a considerable space to dis- 
paraging the work done by Dr. Hassell, 
and the Lancet reviews Marcet’s book with 
marked severity. 

Jealousies among the advocates of reform 
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in food laws are noticeable in all the dis- 
cussions of this period, and doubtless they 
had no small effect in delaying the passage 
of an efficient food law. At the least they 
furnished weapons for an open opposition 
which drew its inspiration from the profits 
of adulteration. 

In 1857 Dr. Hassell published a second 
book entitled ‘ Adulterations Detected: or 
Plain Instruction for the Discovery of 
Frauds in Food and Medicine.’ 

During this period of discussion and 
waiting in England the French were deal- 
ing with offenders under their national and 
municipal laws forbidding the preparation 
and sale of adulterated articles of merchan- 
dise and the use of incorrect weights and 
measures. The penalties under these laws 
were publication, fine and imprisonment. 
Dealers convicted under municipal laws 
were compelled to post conspicuously in 
their places of business large placards with 
a confession, in detail, of their guilt. 

In 1860 Parliament passed the ‘ Adulter- 
ation of Food and Drugs Act,’ which made 
it illegal, first, to sell any article of food or 
drink with which, to the knowledge of the 
seller, any article or ingredient injurious to 
health had been mixed; second, to sell as 
pure or unadulterated any article of food 
which was adulterated or not pure. The 
appointment of analysts was optional with 
boards of health, church vestry and other 
bodies. The prescribed fees, ranging from 
a half crown to ten shillings, were hardly 
sufficient to pay the cost of materials re- 
quired for the analysis. 

The law was a beginning, but scarcely 
more. The failure to establish standards 
and provide for the certain appointment of 
inspectors and analysts, and the provision 
making proof of ‘ guilty knowledge’ neces- 
sary to conviction, insured the failure of the 
law as a practical measure. Indeed, these 
defects were plainly and persistently pointed 
out before the passage of the act, and it is 
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difficult to escape the conclusion that among 
those who voted for its passage were some 
who knew how to ‘ run with the hare and 
hold with the hound.’ With only a few 
trained analysts, each of them jealous of 
the others, and with no recognized stand. 
ards, it seems the time had not come for q 
more efficient food law in England than 
that of 1860. 

The agitation was continued and in 1872 
the Act of 1860 was re-enforced by the 
‘Act for the Prevention of the Adulter- 
ation of Food and Drinks and of Drugs, 
(35 and 36, Vic. C. 74). This act provided 
for the appointment of inspectors, did not 
require the proof of ‘guilty knowledge’ for 
conviction under the charge of selling adul- 
terated foods, and was applicable to drugs 
as well as foods. In correcting one of the 


flaws in the Act of 1860 by not requiring 
the proof of ‘ guilty knowledge,’ a serious 
mistake was made in affording no protection 
to retail dealers, and much injustice re- 


sulted. 

The dissatisfaction produced by the short- 
comings of this act were called to the 
attention of Parliament by numerous peti- 
tions from all the larger cities. The result 
was the appointment, in 1874, of a second 
Select Committee, which advised that the 
act be amended. The committee also ex- 
pressed the opinion that much of the in- 
justice complained of was due, not to the 
act itself, but ‘‘ to the want of a clear under- 
standing as to what does, and what does 
not, constitute adulteration, and in some 
cases to the conflicting decisions and in- 
experience of the analysts.” 

As the result of the investigation and re- 
port of the Select Committee, legislation 
was again attempted the following year. 

“An Act to repeal the Adulteration of 
Food Acts and to make better provision for 
the Sale of Food and Drugs in a pure 
state’ (38 and 39 Vic. C. 63, 11th Aug, 
1875). 
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Sec. 1. Repeals former statutes. 

Sec. 2. The term ‘ food’ is defined as in- 
clading every article used for food or drink 
by man other than drugs and water. The 
term ‘drug’ includes all medicines for in- 
ternal or external use. 

Sec. 3. ‘“‘ No person shall mix, color, stain 
or powder * * * * * any article of food 
with any ingredient or material so as to 
render the article injurious to health, with 
intent that the same may be sold in that 
state, and no person shall sell any such ar- 
ticle so mixed, colored, stained or pow- 
dered, under a penalty in each case not ex- 
ceeding fifty pounds for the first offense ; 
every offense, after a conviction for a first 
offense, shall be a misdemeanor, for which 
the person, on conviction, shall be impris- 
oned for a period not exceeding six months 
with hard labor.”’ 

Sec. 4. Prohibits the mixing of drugs 
with injurious ingredients and the selling 
of the same. 

See. 5. Exempts in case of proof or ab- 
sence of knowledge, and of ability ‘ with 
reasonable dilligence to obtain that know]l- 
edge.’ 

See. 6. “‘ No person shall sell to the prej- 
udice of the purchaser any article of food 
or any drug which is not of the nature, 
substance and quality of the article de- 
manded by such purchaser, * * * * *,” 

Sec. 7. Provides for the sale of compound 
articles of food and compound drugs. 

Sec. 8. Provides that the affixing of a 
legible label, stating that the goods are 
mixed, shall be a sufficient protection 
against conviction by this act. 

Sec. 9. Prohibits the abstraction of any 
part of an article of food with intent to 
sell without notice of such abstraction, and 
the selling of such article without notice. 

I refer to only a few of the sections of 
this law. As a whole it was far better 
than any legislation that had preceded it 
in England or in any other country, yet 
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owing to the peculiar constructions placed 
upon it by the magistrates, convictions, 
even in cases of evident violation of the 
act, were difficult and often impossible to 
secure. 

A clear idea of the chief legal difficulties 
which confronted those charged with en- 
forcing the Sale of Food and Drugs Act 
can be given by quoting from ‘An Act to 
Amend the Sale of Food and Drugs Act’ 
(42 and 43 Vic. C. 30, 1879): 

Sec. 2. ‘‘In any prosecution under the 
provision of the principal act for selling to 
the prejudice of the purchaser any article 
of food or any drug which is not of the 
nature, substance and quality of the article 
demanded by such purchaser, it shall be no 
defense to any such prosecution to allege 
that the purchaser, having bought only for 
analysis, was not prejudiced by such sale. 
Neither shall it be a good defense to prove 
that the article of food or drug in question, 
though defective in nature or in substance 
or in quality, was not defective in all three 
respects.” 

Sec. 6. “In determining whether an of- 
fense has been committed under section 6 
of said act by selling, to the prejudice of 
the purchaser, spirits not adulterated other- 
wise than by the admixture of water, it 
shall be a good defense to prove that such 
admixture has not reduced the spirit more 
than twenty-five degrees under proof for 
brandy, whisky or rum, or thirty-five de- 
grees under proof for gin.’ 

A few special acts have since been passed 
from time to time, but their importance is 
relatively insignificant. The Act of 1875 
as amended in 1879 constitutes in greater 
part the food law of England as existing 
at the present time. 

The enforcement of these acts at first was 
difficult and uncertain. As has been previ- 
ously stated, experienced analysts were few, 
and the remuneration offered was not suffi- 
cient to induce reliable and competent men 
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to undertake the work. More than this, 
conflicting decisions by the magistrates be- 
fore whom the cases were tried added to 
the difficulties of enforcing the acts. The 
word ‘adulteration’ itself received vari- 
ous definitions at the hands of those charged 
with enforcing the law. 

As the intention of the law became more 
generally understood, standards in all 
classes of foods were adopted. Legal ques- 
tions were settled and the machinery for 
enforcing the acts reduced to working order. 
In consequence, there has been a constant 
improvement in the quality of food in the 
English market, until at the present time 
there is no government which more com- 
pletely protects its people from adulterations 
in food. 

So much attention has been given to Eng- 
lish law because of the important effect it 
had in influencing the legislation of other 
countries. An example of a good working 


law was offered, a law which had not only 
outlived the jealousies and misunderstand- 
ing of the friends of reform, but had over- 
come the most skillful, determined and 


persistent opposition of its foes. In the 
framing of all subsequent laws in other 
countries the English law has been care- 
fully studied and the experience gained in 
the thirty years’ contest between the friends 
and foes of pure food legislation has saved 
much loss of time and misspent effort. 

The machinery for enforcing the law must 
necessarily vary with the form of govern- 
ment. Sometimes standards have been in 
cluded in the laws, again other provisions 
have been made for the adoption of stand- 
ards. 

Since 1880 governmental supervision of 
the food supply has become general among 
the nations of the world. In some coun- 
tries we find scarcely any article of food 
left unprotected by general enactment. In 
others the laws are less comprehensive. 
Where modern civilization is just super- 
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seding the ancient order the laws are con- 
fined to city ordinances, while in outlying 
districts where only simple foods are used 
there is no occasion for restriction. 

It is my conviction that in centralized 
governments the state of a nation’s civiliza. 
tion may be jucged with accuracy by the 
protection it affords its people in the qual- 
ity of the food sold. The absence of na 
tional food laws hitherto in the United 
States may not be well understood in other 
countries, but it is plain to all who under. 
stand the limitations of our federal govern- 
ment. Municipal and State laws, in some 
cases models of their kinds, we have; but 
the necessity of a national law, covering 
the whole question in its relation to manu- 
facture and commerce in the District of 
Columbia and the Territories, the commerce 
between the States and between the States 
and the District of Columbia and the Ter- 
ritories, and to our foreign commerce, is be- 
coming apparent to all thinking men. By 
no other means can we hope to secure laws 
uniform in their scope, requirements and 
penalties among ourselves, and for our 
foreign commerce nothing less can avail. 

We have come upon an era of intense 
competition and consequent small profits in 
manufacturing. It often happens that the 
success, even the life, of an honest business 
depends on protection from the competition 
of debased or otherwise fraudulent prod- 
ucts. Without protection it becomes 4 
question with the manufacturer whether he 
shall give up his business or his integrity. 
Never before did the adulteration of food 
present so strong temptations to the manu- 
facturer. It is true, indeed, that the fraud- 
ulent manufacturer often employs his chem- 
ist to help him perpetrate and conceal fraud, 
and thus adulteration has become a fine 
art. But there are always honest manu 
facturers and dealers ready to come to the 
aid of the health officer. Never before was 
protection so sure, We can almost say that 





Aprit 15, 1898. ] 


if any food adulterant runs more than a 
short course now, the fault must be charged 
to inefficient food laws. 

Let us protect the honest manufacturer 
and dealer atevery point against the unfair 
competition of dishonest rivals. Let our 

ucts stand on theirown merits—stand 
orfall. And let the same rule apply to im- 
ported goods. 

I have tried to obtain refined cotton- 
seed oil from our leading grocers, but have 
rarely succeeded except at four times its 
value and under another name. Onur na- 
tive wines, superior to the common wines 
of any other country, are creating for them- 
selves an increasing demand in foreign 
countries under their proper labels. Why, 
then, should we allow them to receive ficti- 
tious names athome? Let us by all proper 
means promote the use of American maize 
at home and abroad, but always as maize 
—notas wheat! Letuseat plain American 


herrings, if we choose, but not ‘ French sar- 
dines’ from the coast of Maine. Let us stop 
the sale of ‘ pure imported Lucca oil’ from 
the cotton fields of Georgia. Whether as a 
matter of morals or from policy, let us have 
honesty. 


W. D. BicEtow. 
COLOR VISION. 

Or late years the subject of color vision 
seems to have been specially stimulating to 
students of psychology, if a judgment may 
be based upon the rapid increase in the 
number of hypotheses advanced to explain 
it. The last of these is briefly outlined in 
a recent issue of ScrENcE (Feb. 18, 1898), 
having been brought forward by Professor 
Patten, of Dartmouth College, at the meet- 
ing of the American Physiological Society 
during Christmas week, and based upon his 
observation of the fibrils in the eyes of in- 
vertebrates. On the assumption “that the 
length and angular relations of a fibril de- 
termine the amount of its response to a 
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wave of light of a given length and plane 
of vibration, it is possible to offer a logical 
explanation of many phenomena of color 
vision.” ; 

Every investigator recognizes the neces- 
sity of hypotheses as antecedent to theories. 
The contrast between these may be briefly 
expressed in the definition of Flourens : ‘ A 
hypothesis is the explanation of facts by 
possible causes; a theory is the explana- 
tion of facts by real causes.”” The wave 
theory of light was a hypothesis until it be- 
came fortified by a mass of evidence, math- 
ematical and experimental. The most 
important single experiment was that of 
Foucault, who showed that on passing from 
air into water the velocity of propagation 
of light is diminished, as it should be ac- 
cording to the wave theory, while according 
to the emission hypothesis it should be in- 
creased. This crucial experiment alone 
would have been sufficient to change the 
wave hypothesis into a wave theory. Pro- 
fessor Patten’s view of color vision is an- 
nounced as a ‘new theory.’ This word is, 
indeed, so generally employed as a synonym 
for hypothesis that it may, perhaps, be as 
well to accept the mandate of usage, insist- 
ing always, however, upon a distinction be- 
tween established and unproved theories. 
No ex.sting theory of color vision has been 
established upon evidence comparable with 
that on which the wave theory of light 
rests. This fact should not prevent psy- 
chologists from forming and testing new 
hypotheses; but when there is so large a 
number of these offered for choice in rela- 
tion to a single subject all persons other 
than the originators have good excuse for 
conservatism. Any one whose domain is 
not psychology should be content with in- 
definite suspense of judgment until psychol- 
ogists quite generally agree upon one theory 
of color sensation, as physicists have agreed 
upon one theory of propagation of the 
waves which give rise to color. 
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Without a fuller statement than that re- 
cently given, it would be unfair to criticise 
Professor Patten’s hypothesis. No physi- 
cist should criticise anything more than the 
assumption that the length and angular re- 
lations of a fibril determine the amount of 
its response to a wave of light of a given 
length and plane of vibration. To be valid 
the assumption should imply that each 
fibril has a definite rigidity in a definite 
plane so as to respond to special transverse 
vibrations. The subject scarcely offers a 
field for mathematical examination, and 
direct disproof is impossible. If this 
hypothesis is destined to outlive its an- 
nouncement it must be because it is found 
to serve better than other hypotheses for 
the explanation of such troublesome visual 
phenomena as phosphenes, after-images 
and simultaneous color-contrast. Even if 


it should stand this test the physicist will 
probably be cautions about either attacking 


or sustaining it. 

So far as the phenomena of physics are 
linked with those of sensation, it is natural 
that physicists should quite generally en- 
tertain a high respect for the conclusions 
reached by Helmholtz, an investigator who 
as a physiologist took rank with the most 
accomplished of his contemporaries, and 
whose brilliant work in physics can be 
judged by physicists more readily than that 
in physiology. When his important work 
on Physiological Optics was published, in 
1866, the ‘new psychology’ was yet unborn. 
Even to-day it is not easy to assign a di- 
viding line between psychology and the 
physiology of brain and nervous system. 
The hypothesis of color vision originated by 
Young, and revived after a half century by 
Maxwell and Helmholtz, has served a very 
useful purpose as a working hypothesis for 
physicists, and under present conditions 
it bids fair to serve them yet for a number 
of years in the same capacity. On such an 
extra-physical subject as sensation the 
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physicist has scarcely any choice but to ae 
cept the consensus of opinion among the 
leaders in physiology and psychology. If 
the latter are irreconcilably at variance 
among themselves—and every new ‘ theory 
of vision’ seems to emphasize this infer. 
ence—the physicist must retain the working 
hypothesis which has been already found 
useful, however unsatisfactory it may be to 
those who are at variance. It may be per- 
fectly legitimate for him to recognize, and 
even emphasize, what seems unproved in 
his working hypothesis, and thus openly 
profess his uncertainty. This cannot be 
greater than the uncertainty with which he 
would join some faction of the psycholo- 
gists. If he wishes to test all the theories 
of color vision now offered him he must 
give up physics to a considerable extent 
and study psychology enough to become an 
investigator in this subject. 

Without attempting to refute any one 
hypothesis of color vision, it may be suffi- 
cient to say that there are now at least seven 
of these presented as competitors for favor, 
four out of the seven having been aan- 
nounced during the last half dozen years. 
First is the Young-Helmholtz hypothesis; 
then comes that of Hering, which was its 
only competitor until 1887, when Wundt 
published his important paper entitled 
‘Die Empfindung des Lichts und der 
Farben.’ In 1892 appeared Mrs. Frank- 
lin’s ‘Eine neue Theorie der Lichtempfin- 
dungen,’ which was followed in 1893 by 
Ebbinghaus’s ‘Theorie des Farbensehens.’ 
Still another competitor was brought for- 
ward by Nicati in 1895, to be followed in 
1897 by the new American competitor just 
announced. The bewildered physicist is 
already a fit subject for commiseration, and 
apprehension about the future tends to 
make him yet more unhappy. He despair- 
ingly beseeches the psychologists to agree 
among themselves, but they will not agree; 
on the contrary, the prospect seems to be 
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that additional color hypotheses will con- 
tinue to appear until from their abundance 
they cease to receive attention. 

Competition is the normal condition of 

ess. ‘ Lernfreiheit’ is, and must con- 
tinue to be, the watchword of the student 
ofscience. In the evolution of psychology 
every hypothesis has a right to announce- 
ment. Whether it drops at once out of 
sight, or receives general and serious con- 
sideration, must depend upon its consist- 
ency as judged by those whose fitness to 
judge has been demonstrated. The workers 
in neighboring departments must content 
themselves with suspense of judgment until 
the result of the survival of the fittest is 
established. 

Assuming, then, that in the present con- 
dition of disagreement among psycholo- 
gists the oldest hypothesis of color vision is 
apt to continue in favor among physicists, 
it may be well to note a few points upon 
which we may be justly dissatisfied with 
it, these points being taken chiefly on phys- 
ical rather than psychological grounds. 

According to the Young-Helmholtz hy- 
pothesis in its modern form there are three 
fundamental color sensations, which may 
be expressed graphically by overlapping 
curves of intensity. The simultaneous 
excitement of all three in appropriate pro- 
portion gives the sensation of whiteness. 
The deficiency of the retina in capacity to 
respond to one or more of the stimuli cor- 
responding to these sensations determines 
aspecial kind and degree of color-blind- 
ness. 

This idea of fundamental sensations has 
arather peculiar history, as was pointed 
out more than twenty years ago (Am. 
Journal of Science, April, 1875) by the late 
Professor A. M. Mayer. Dr. Thomas 
Young was a contemporary of Dr. Wollas- 
ton, the discoverer of the dark lines in the 
solar spectrum. Newton had considered 
the spectrum to be made up of seven colors. 
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Of these red, yellow and blue were thought 
the most important, and were called pri- 
mary colors, not with reference to any theory 
of color perception, but because by mix- 
ture of pigments of these three hues in 
suitable proportions all the other hues 
could be obtained, though with loss of pu- 
rity and especially of brightness. These de- 
rived colors were, therefore, called second- 
ary. This Newtonian view is thus nota 
theory of color vision in any proper sense. 
Young at first taught the Newtonian view, 
but subsequently changed his selection of 
primary colors on account of some erro- 
neous observations made by Wollaston. In 
the Bakerian lecture, ‘On the Theory of 
Light and Colors,’ read before the Royal 
Society in 1801, under the heading ‘Hypoth- 
esis III.,’ Dr. Young wrote: “ The sensa- 
tion of different colors depends on the dif- 
ferent frequency of vibrations excited by 
light in the retina.” He further adds: 
‘“‘ Now, as it is almost impossible to conceive 
each sensitive point of the retina to con- 
tain an infinite number of particles, each 
capable of vibrating in perfect unison with 
every possible undulation, it becomes nec- 
essary to suppose the number limited ; 
for instance, to the three principal colors, 
red, yellow and blue, of which the undula- 
tions are related in magnitude nearly as 
the numbers 8, 7 and 6.” He thus refers 
the production of color sensation to the co- 
vibration of special particles, set up by 
waves of special period, just as a tuning 
fork co-vibrates with another similar fork 
sounded in its neighborhood. He supposes 
that, like the tuning fork, ‘ each of the par- 
ticles is capable of being put into motion, 
less or more forcibly, by undulations dif- 
fering less or more from perfect unison,’ 
and that ‘each sensitive filament of the 
nerve may consist of these portions, one 
for each principal color.’ 

Dr. Young was avowedly not much given 
to experiment. He was an acute observer, 
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and highly original, but he avows: “ For 
my part, it is my pride and pleasure, as far 
as I am able, to supersede the necessity of 
experiments, and more especially of expen- 
sive ones.’’ Wollaston, in 1802, undertook 
his observations on the solar spectrum, 
using a prism of flint glass, a substance at 
that time comparatively new, hard to ob- 
tain in large pieces, and often blemished 
with veins. It is not surprising that his 
work should have been crude in comparison 
with that of the skillful optician, Fraun- 
hofer, whoa dozen years later rediscovered 
the solar lines and mapped them. Of the 
few lines discovered by Wollaston the most 
prominent were considered by him to mark 
the natural boundaries between the chief 
spectral colors. The A line, if we may 
here use Fraunhofer’s notation, was thought 
by Wollaston to be the exact limit of the 
red ; the D line to separate red from green ; 
the G and H lines to be the natural bound- 
aries of the violet. In Young’s Natural 
Philosophy, published in 1807, he refers to 
the work of Wollaston, who, he says, ‘ has 
determined the division of the colored 
image or spectrum in a much more accurate 
manner than had been done before.’ Re- 
ferring to Wollaston’s method, he adds: 
“The spectrum formed in this manner con- 
sists of four colors only, red, green, blue 
and violet.” Referring to some of New- 
ton’s work in obtaining secondary hues he 
concludes: ‘‘ We may consider white light 
as composed of a mixture of red, green and 
violet, only in the proportion of about two 
parts red, four green and one violet, with 
respect to the quantity or intensity of the 
sensations produced.”’ In this volume Dr. 
Young makes no reference to the hypothesis 
of color perception which he had advanced 
in his Bakerian lecture a few years pre- 
viously. Whether he had given it up or 
not is left to inference only. Despite his 
apparent indifference to experiments, he 
seems to have set the example, between 
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1802 and 1807, of appealing to the rotation 
of disks to show that gray may be obtained 
by the mixture of red, green and violet, 
quite as well as with Newton’s seven colors, 
red, orange, yellow, green, blne, indigo and 
violet. He says: ‘‘The sensations of 
various kinds of light may also be com- 
bined in a still more satisfactory manner by 
painting the surface of a circle with differ- 
ent colors, in any way that may be desired, 
and causing it to revolve with such rapidity 
that the whole may assume the appearance 
of a single tint, or of a combination of 
tints, resulting from the mixture of the 
colors.” Half a century seems to have 
elapsed before this fruitful method was 
taken up again by Maxwell and Helmholtz, 
and its valuable results have been still fur- 
ther extended by Rood, Abney and others. 

When Helmholtz discovered the long- 
forgotten theory of Young he was professor 
of physiology at Heidelberg. The respect 
in which he is held by all physicists has 
very naturally caused them to repose confi- 
dence in the conclusions reached by him as 
a physiologist. This fact creates quite gen- 
erally a prejudice in favor of the hypothesis 
of Young, which is accepted by them as a 
working hypothesis, even though its as- 
sumptions be far from proved. It has the 
merit of great simplicity. It can be grasped 
without any extended study of the techni- 
calities of psychology. This is obviously 
no argument to prove its truth, but in the 
present condition of the subject, in the con- 
fusing multiplicity of color hypotheses and 
the apparent hopelessness of the struggle to 
establish anything definite that psychol- 
ogists will agree upon as a substitute 
for the hypothesis which Helmholtz has 
offered to the physicists, simplicity with ad- 
mitted uncertainty is for many of us pref- 
erable to the championing of a new hy- 
pothesis which is challenged by half a dozen 
other hypotheses supported by names of 
varying authority in the world of science. 
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What physicists need to be reminded of is 
the fact that Helmholtz’s hypothesis is just 
as uncertain as some of the newer ones. 
Since the physicist, as such, deals only with 
the phenomena of color, and not at all with 
its specific effect on the brain, it can really 
make little or no difference with him what 
hypothesis, if any, of those now compet- 
ing for supremacy shall win at last. But 
physicists cannot be expected wholly to 
withdraw their interest from subjects essen- 
tially separate but closely related to physics. 
It is of definite importance, therefore, that 
they should have some appreciation of the 
uncertainties which they may be tempted 
to treat as long established verities. 

What, then, is a ‘primary color,’ or a 
‘fandamental color sensation?’ Young 


seemed to think that a primary color is one 
of the minimum number whose mixture 
as lights produces white. 
can hardly be accepted to-day. 


This definition 
Physically 
there is no reason why any hue of given 
wave-length should be named primary in 
preference in some neighboring hue whose 
wave-length is slightly greater or less. 
The three primaries assumed by Maxwell 
were red, green and blue, the selection of 
wave-length for each standard being not 
definitely fixed. With the use of appro- 
priate colored glasses for absorption in 
front of an electric lantern, the production 
of white on a screen by mixture of these 
three hues is easy enough. By the same 
method it is equally easy to produce white 
by the mixture of yellow and blue, or with 
any other pair of complementaries, such as 
red and the mixture of green and blue, 
which has been called peacock. If we take 
A= 0.58» for the yellow, and 2 = 0.47 » for 
the blue, and thus succeed in obtaining 
white, the components of this, or of any 
other pair of complementaries, may be thus 
called primaries. Or, if we mix peacock, 
purple and yellow, which are the comple- 
mentaries of red, green-and blue, respect- 
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ively, the white attained is quite satisfac- 
tory. If a triplet of colors be deemed 
necessary, therefore, peacock, purple and 
yellow may be called the primaries, though 
it might be harder to designate the purple 
by any single wave-length. It is thus quite 
indefinite to speak of a primary as one of a 
minimum number of hues whose mixture 
produces white. 

A primary has been otherwise defined as 
a hue which is incapable of being produced 
by the mixture of any other two hues. 
Red is thus called a primary, while yellow 
is distinctly not such. But the yellow due 
to a mixture of red and green is always de- 
ficient in purity, and a similar comment 
may be made upon the result of any color 
mixture. If violet be called a primary, as 
one of Young’s triplet, it may be replied 
that by suitable mixture of red and blue a 
violet may be obtained that is quite as good 
of its kind as the yellow obtained by mix- 
ing red and green. If blue be called a 
primary, as one of Maxwell’s triplet, it may 
be replied that by suitable mixture of pea- 
cock and violet a good blue may be pro- 
duced. If green be called a primary it 
may be produced, though with considerable 
admixture of gray, by mixture of peacock 
and yellowish green. It thus appears that 
red is about the only hue to which this de- 
finition seems to be fully applicable. Ad- 
mitting it, therefore, as a primary, the selec- 
tion of its companion primaries is still 
uncertain. 

Whatever may be the definition finally 
agreed upon for ‘ primary color,’ the corre- 
sponding sensation is the ‘fundamental’ sen- 
sation. A very large amount of time and 
labor has been spent in the effort to obtain 
curves that shall correctly represent these 
fundamental sensations. The curves as esti- 
mated by Helmholtz are shown in Fig. 1, and 
have long been familiar. In the figure they 
are adjusted, not to the prismatic, but to the 
normal spectrum. It is seen that the maxi- 
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mum for the red is in the brightest part of 
the spectrum affecting the eye as red; it 
would ordinarily be called scarlet. The 
maximum for violet is likewise in the 
brightest part perceived as violet; it would 
be called a bluish violet, or almost ultra- 
marine. The maximum for green is in the 
brightest part of the green. Maxwell’s 
curves, obtained experimentally by use of 
his color-box (Phil. Trans., 1860), differ 
from those estimated by Helmholtz. The 
maxima for red and green are each shifted 
very decidedly toward the yellow, while 
that for the violet is in the typical blue. 


R G Vv 





A BC =) 2 F & HH. 


Tig 1. 


An elaborate investigation was under- 
taken, under the direction of Helmholtz, 
by Koenig and Diderici, and published in 
1886. (Sitzungsberichte der Koeniglich Preus- 
sischen Akademie der Wissenschaften zu Berlin, 
22 Juli, 1886.) This was based on the ex- 
amination not only of those having normal 
eyes, but of several persons with different 
grades of color-blindness. No English 
translation of this paper has thus far been 
_ published, and it is to be regretted that 
some parts of it are wanting in clearness, 
if judged by American standards. The 
collective color equations were deduced 
from observations with a Helmholtz color- 
mixing apparatus, but the reader is in- 
formed that ‘the experimental details de- 
mand for their representation so much 
space that we cannot here go into them.” 
The final result is shown in the curves of 
Fig. 2, which should be compared with 
those of Fig. 1. It is seen that the violet 
curve extends here from the H line only to 
the D line; that the green curve extends 
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into the violet and red regions, but by no 
means to the ends of the spectrum; and 
the red curve reaches but little beyond the 
F line in the blue. The violet maximum is 


wv 





at 4 = 0.445 », corresponding to ultramarine, 
The green maximum is at 4 = 0.545 4, cor- 
responding to a yellowish green. The red 
maximum is at 4 = 0.564, which corre- 
sponds not to red, orange, or even pure 
yellow, but to a slightly greenish yellow. 
This is so wide a departure from the earlier 
ideal curve of Helmholtz, and from Max- 
well’s result, that one is tempted to ask 
whether there may not have been some 
very arbitrary assumption involved in the 
deduction of one or the other. The over- 
lapping of the curves emphasizes the well- 
known fact that even the most nearly pure 
of spectral colors near the middle of the 
spectrum are decidedly impure. Taking 
account of this fact, the authors reach the 
conclusion that the pure fundamental sen- 
sations would correspond to hues about as 
follows : for red, 4 = 0.671 », which is near 
the red end, between the B and C lines, in- 
stead of the maximum, of the red curve; 
for green, 4= 0.505, a slightly bluish 
green, which is close to the intersection of 
the green and violet curves, instead of the 
maximum of the former; and for violet, 
2 = 0.4704, a pure blue, which is decidedly 
nearer the middle than is the maximum of 
thiscurve. The reader is not favored with 
the calculations by which these wide differ- 
ences are found between the curve-maxima 
and the spectral positions corresponding to 
the fundamental sensation hues. 
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In the construction of the curves by 
Koenig and Diderici it should be observed 
that the areas are made the same. Red, 
having the greatest extent of different wave- 
lengths included in the sensations, has the 
least height. Violet, having the least ex- 
tent, has the greatest height. 
sponding ordinates, therefore, must not be 
confounded with the ordinates representing 
relative brightness. Of all the spectrum 
colors violet has the least brightness. The 
proper distribution of ratios for brightness 
is shown in Fig. 3, which is due to Captain 


R 


Abney, and made from very careful obser- 
vations with his ‘color-patch’ apparatus 
after the publication of the work of Koenig 


and Diderici. They agree quite well with 
Rood’s results obtained twenty years ago, 
so far as brightness is concerned (Modern 
Chromatics, p.34). These curves addition- 
ally show maxima quite different from the 
ones just discussed. Abney’sred maximum 
is between the C and D lines, corresponding 
nearly to scarlet; his green maximum in 
the yellowish green, and his violet maximum 
in the blue; all of which seems much more 
consistent than the result obtained by 
Koenig and Diderici. 

In the face of these diversities between 
the results of highly skilled observers, all 
of whom have assumed the truth of the 
Young and Helmholtz hypothesis, it may, 
perhaps, be asked whether physical investi- 
gation of this difficult subject has settled us 
upon much firmer ground than that occu- 
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pied by the opponents of this hypothesis. 
The history of the idea of primary colors 
shows that scientific precision has not been 
its chief characteristic. We are perfectly sure 
that there are some hundreds or thousands 
of different hues represented by different 
wave-lengths which produce effects upon 
the retina, no one of which has any better 
claim than any other to be considered 
primary. As a matter of convenience there 
are certainly great advantages to be de- 
rived from suitable grouping of these wave- 
lengths, but it may be well questioned 
whether there is any physiological or 
psychological basis for such grouping. If it 
is only a matter of convenience has there not 
been an enormous amount of labor expended 
in the attempt to find a foundation that is 
only imaginary ? The phenomena of color- 
blindness are the ones of most importance 
in this connection. Red blindness is the 
most common, green blindness almost 
equally so, and violet blindness so rare that 
it is in practice hardly taken into account. 
A glance at Abney’s curves shows that this 
is what ought to be expected. But defi- 
ciency of color sense for red is often accom- 
panied with less marked deficiency for yel- 
low, green and blue, and there seems no 
good reason for considering any one of 
these deficiencies more fundamental than 
any other. We may continue to use the 
color-sensation curves, and find that, in- 
stead of indicating uncertainty about the 
true hues of primary colors, they merely 
show natural diversity among the different 
individuals subjected to examination. We 
may still use the Young and Helmholtz 
hypothesis as the simplest and most con- 
venient representation of color phenomena, 
but with large reservation and prudent 
silence about primary colors. These we 
may rightly call prominent colors, while 
we profess our total ignorance about the 
way in which they affect the retina or the 
brain. This condition of somewhat discon- 
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tented ignorance we can maintain until our 
friends, the psychologists, finally settle 
upon some one theory after this is fortified 
with evidence of such a character as to ex- 
clude its competitors. Their authority will 
then be accepted as readily as they now ac- 
cept the authority of the physicists about 
the polarization of light or the mechanical 
equivalent of heat. 

So far, therefore, as physicists accept the 
Young and Helmholtz hypothesis their ac- 
ceptance must be based, not on any physio- 
logical grounds, but upon its convenience 
of application to the phenomena of color 
mixture and color analysis. Practically, 
one hypothesis may, perhaps, be no better 
than any other for this purpose, If we 
abandon the term ‘ primary color,’ and sub- 
stitute ‘ prominent color’ for it, our selec- 
tion may be determined avowedly by con- 
venience. In the performance of the ex- 
tended work of color analysis, which was 


undertaken a few years ago under the di- 
rection of Professor Rood for a well-known 
firm of publishers, the composition of all 
compounds was expressed in terms of black, 
white and five ‘standard colors,’ red, orange, 


yellow, green and blue. The standard pig- 
ments selected were English vermilion, min- 
eral orange, chrome yellow, emerald green 
and artificial ultramarine, all of which give 
enduring and reliable hues. Violet was left 
out because no sufficiently reliable pig- 
ment was obtainable; but by mixture of 
appropriate proportions of standard red, 
blue and black a good violet was included 
in a selected series of types. There is no 
danger of practical inconvenience to the 
physicist because of the present unsatisfac- 
tory conditions relating to color theory. 

To give the outlines of the competing 
views is hardly necessary. The Hering 
hypothesis is well known, and probably 
universally rejected among physicists. 
Wundt’s hypothesis has a good following 
among psychologists, but is still very little 
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known among physicists. Without pre- 
tending to be a psychologist, I am much 
more favorably impressed with this hy. 
pothesis than with that of Hering. Mrs, 
Franklin’s views need not be outlined, as 
they are readily accessible, in either the 
English or German language. With the 
hypotheses of Ebbinghaus and Nicati I 
have not yet become acquainted. Physicists 
will, perhaps, not be surprised at this frank 


confession. 
W. Le Conre Srevens, 


RENSSELAER POLYTECHNIC INSTITUTE, 
Troy, N. Y. 


THE EPARTERIAL BRONCHIAL SYSTEM OF 


THE MAMMALIA. 

THE paper deals with the structure of the 
bronchial system and pulmonary vascular 
supply of the mammalia as exhibited by 
corrosion in an extensive series comprising 
representative types of all orders and many 
families. The conclusions reached are, in 
the main points, at variance with the views 
expressed by Professor Aeby and generally 
accepted in the current text-books of Hu- 
man and Comparative Anatomy. For rea- 
sons given in detail in the paper, the prim- 
itive form of the mammalian bronchial 
distribution appears to be Aeby’s ‘ bilateral 
hyparterial type.’ The arrangement of the 
primary bronchial trunks and of the pul- 
monary artery exhibited in this type is of 
considerable morphological importance in 
reference to the evolution of the typical 
mammalian bronchial tree, and is discussed 
at length in the paper. Aeby’s researches 
revealed but a single form possessing this 
distribution, viz.: Hystrix cristata, the Euro- 
pean Porcupine. Subsequently, M. Weber 
described the same type in the lungs of 
Balena mysticetus and B. antipodum. The 
present investigations have added a fourth 
form to the list, Tazidea americana, the 
American Badger. 

In examining the lungs of the remaining 
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mammalia which were investigated, a dis- 
tinct and progressive series can be estab- 
lished in accordance with which the various 
conditions of bronchial distribution and 
vascular supply may be derived from the 
primitive type found in Hystriz and Taxidea. 
This series is illustrated in the paper by a 
selection of the following seven forms: Ca- 
nis familiaris, Dicotyles torquatus, Myrmeco- 
phaga jubata, Auchenia glama-pacos, Cebus ca- 
pucinus, Cebus niger, Phoca vitulina. 

Aeby’s ‘stem bronchus’ and its mono- 
podic system of lateral branches, character- 
istic of the majority of mammalian lungs, 
appears to be derived from the tracheal 
bulla or lacuna with dichotomous division 
of the primary branches found in Hystriz 
and Tazxidea by further development and 
relative rearrangement. The typical ‘stem 
bronchus’ develops from three segments of 
the primitive bronchial tree. 

1. Proximal portion, between the bifur- 
cation and the origin of the primary ce- 
phalic trunk, is derived by further seg- 
mentation and division of the tracheal bulla. 

2. The second segment of the stem 
bronchus is formed by the primary caudal 
trunk of the primitive lung. 

3. The third segment is continued cau- 
dad as the representative of the medial 
secondary caudal branch of Hystrix and 

axidea. 

The general conclusions reached in the 
paper may be summed up as follows: 

1, The right and left lung agree morpho- 
logically in the type of their bronchial dis- 
tribution. 

2. The asymmetry, when observed, is ap- 
parent, not real, depending usually upon 
complete separation of the right primary 
cephalic trunk into two components, the 
proximal one of which changes its original 
relation to the bronchial stem and pul- 
monary artery by migration cephalad. 
More rarely the asymmetry depends upon 
the complete migration cephalad of the en- 
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tire cephalic trunk carrying both secondary 
branches ( Myrmecophaga). 

3. Aeby’s hypothesis of the morpholog- 
ical equivalence of the middle right and 
upper left lobe of the human lung is there- 
fore untenable. 

The proposition should read : 


RIGHT LUNG. LEFT LUNG. 


Upper + middle lobe = upper lobe. 
Lower + cardiac lobe = lower lobe. 


4. The active agent in changing and 
modifying the architecture of the lung is 
not the pulmonary artery (Aeby), but the 
migration of the cephalic primary trunk, or of 
its proximal secondary derivative, usually 
only on the right side, producing apparent 
asymmetry. This migration affords an op- 
portunity for more complete development 
of the resulting terminal bronchial system 
and for consequent increase in respiratory 
area. 

5. In the majority of mammals this 
greater development of respiratory surface 
is confined to the right side, resulting in 
the formation of the so-called ‘ Eparterial 
Bronchus,’ and also indicated by the de- 
velopment of a special accessary cardiac 
bronchus of the right side. 

6. Except, therefore, for purposes of topog- 
raphy, the distinction of Eparterial and 
Hyparterial bronchi should be abandoned, 
at least to the extent of clearly recognizing 
the fact that in asymmetrical lungs, every 
right ‘eparterial’ bronchus finds its mor- 
phological equivalent among the ‘hypar- 
terial’ bronchi of the left side. 

7. The impropriety of ascribing any 
morphological significance to the number of 
pulmonary lobes is apparent. The division 
of the lung into lobes is an entirely second- 
ary character, not dependent upon the type 
of bronchial distribution, but probably con- 
nected with the unequal mobility and rate 
of expansion in different segments of the 
thoracic walls. 
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8. For reasons detailed, the primitive 
type of the mammalian lung is the sym- 
metrical ‘ bilateral hyparterial’ form, the 
symmetrical ‘bilateral eparterial’ form 
representing the end-stage in the process of 
evolution, not the primary type (Aeby, 
Wiedersheim). 

9. The primitive type of division is prac- 
tically dichotomous (Hystrix, Taxidea). 

We can recognize two main trunks on 
each side, one cephalic, the other caudal. 
The cephalic trunk supplies the anterior 
and middle portions of the lung, the main 
migratory modifications in the different 
types taking place within its region of dis- 
tribution. The caudal branch supplies the 
posterior and larger portion of the lung. 

In the subsequent development of the 
stem-bronchus and its monopodic type of 
branching, characteristic of the majority of 
mammalian lungs, the following factors are 
active : 


a. Complete segmentation of the primi- 
tive tracheal bulla, producing the usual 


bifurcation. This establishes the proximal 
portion of the stem-bronchus, and gives to 
the primary cephalic trunk the position of 
a lateral branch derived from the same. 

b. The caudal continuation of the stem- 
bronchus is composed of the representative 
elements of the primary caudal trunk and 
its medial secondary branch, the lateral 
secondary branch and additional lateral ac- 
cessory branches developed subsequently 
appearing as the ‘ ventral branches of the 
stem-bronchus’ (Aeby). 

c. The cardiac bronchus usually appears 
as a special accessory branch derived from 
the stem-bronchus of the right side only 
(Exception Auchenia). 

10. In the majority of forms examined, 
the pulmonary artery is not dorsal to the 
stem-bronchus, except in the terminal por- 
tion. The position, as Narath has pointed 
out, is lateral or dorso-lateral. 

11. Hence the distinction into ‘ dorsal’ 
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and ‘ventral’ branches, separated by the 
pulmonary artery in Aeby’s sense, should 
be abandoned. 

12. The results above outlined agree with 
the conclusions reached by Narath in re- 
gard to the equivalence of the anterior or 
cephalic branches of right and left side in 
asymmetrical lungs. They differ in the in- 
terpretation of the derivation of the ‘ Apical 
bronchus,’ which he regards as the dorsal 
branch of the first ventral bronchus, and in 
the above outlined phylogenetic develop- 
ment of the stem-bronchus and its mono- 
podic system of branching. 

The conclusion of the paper deals with 
the probable causes which lead to the mi- 
gratory changes in the relative position of 
the cephalic branches. 

G. 8S. Huntriveron. 

COLUMBIA UNIVERSITY. 


SINGULAR STRESS-STRAIN RELATIONS OF 
RUBBER. 

Since the stress-strain diagrams from rub- 
ber were published in this JourNnat of date 
of February 19th, last, the investigation 
has been somewhat extended. In all cases 
the same curious behavior was noted and 
the same peculiar differences compared 
with other materials. In all cases: the sub- 
stance behaved under load precisely as do 
other materials in the early part of its 
strain; then a reversed curve is described 
and the test-piece stiffens greatly and offers 
continually increasing resistance until, at 
last, rupture takes place, without yield- 
ing by inelastic deformation at any point 
in its course. Toward the end of its test 
the substance yields proportionately to the 
applied load. The fracture is sharp and 
without warning and the break clean and 
smooth and at right angles to the line of 
pull. No permanent reduction of section 
is observable after fracture. The reduced 
section immediately before breaking was 
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but one-eighth the initial section of the un- 
strained rubber. 

Permanent set occurs to an exceedingly 
slight extent, and its value is dependent 
upon the maximum load and independent 
of the elastic properties of the substance. 
The set of the material would not be noticed 
in ordinary use. Permanent loads produce 
permanent, continuous, extension and, in 
time, fracture. This was found to be true 
for loads rising from 40 to 330 pounds per 
square inch (2.8 to 23.18 kgs. per sq. em.), 
and stress-strain diagrams for two weeks 
under small loads showed steady elongation. 

Plotting curves having for their coordi- 
nates loads per unit of area and areas of 
section of test-piece at point of maximum 
reduction, the stress-strain diagram thus 
produced becomes altered in form and 
similar to those of other materials plotted 
in the usual manner. It has the same cur- 
vature at the initial stage, the same straight 
line to an (apparent) elastic limit, and 
finally a steady, but slight, rise with in- 
creasing loads, with a sudden break at the 
end. The highest load measured in these 
experiments was 810 pounds per square 
inch (56.7 kgs. per sq. cm.). The quality 
employed, in all cases, was that of the 
stationers’ elastic bands. 

In this connection a recent article by 
Professor R. A. Fessenden has peculiar in- 
terest. He had noticed that, on making a 
fresh cut in a piece of rubber and then 
stretching it, using a microscope to reveal 
any peculiarities of appearance, the surface 
showed a curious sponge-like structure, 
with odd little excrescences gradually pro- 
truded, as the strain was increased, ex- 
uding from the pores of the substance. 
He thus indicates the existence in the ma- 
terial of two components: a hard and 
horn-like substance, and a jelly-like matter 
in its pores. He finds the same in other 
highly elastic substances. He offers a curi- 
ous, but none-the-less notable, theory to ac- 
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count for the properties of this singular 
material.* The practically perfect elas- 
ticity exhibited in the experiments here de- 
scribed, as made in the Sibley College lab- 
oratories, lends confirmation to many of the 
ideas presented by that investigator, who 
indicated the form of the elastic curve for 
this curious substance in advance of its 
determination by experiment, and who 
based upon his theory of its construction 
explanations of its thermodynamic proper- 
ties and actually produced, artificially, sub- 
stances having similar elastic} properties. 

R. H. Tuurston. 


SIBLEY COLLEGE, CORNELL UNIVERSITY, 
March 15, 1898. 


BRADNEY BEVERLEY GRIFFIN. 


TurovuGH the untimely death of Bradney 
B. Griffin, who died on March 26th at the 
age of twenty-six years, zoology has lost an 
able student and a promising investigator. 
He was the son of Dr. Bradney Griffin, of 
New York, and received his earlier educa- 
tion at the College of the City of New 
York, where he graduated in 1894. Mr. 
Griffin then became a graduate student in 
zoology at Columbia University, where he 
subsequently won a fellowship and took 
part in the zoological expeditions to the 
northwest coast, sent out by that institution 
in the summers of 1896 and 1897. He was 
the author, wholly or in part, of several 
papers relating to the fauna of that region, 
one of which, dealing with the nemerteans 
of Puget Sound and describing a number of 
species new to science, had been sent to 


* Journal of the Franklin Institute, September, 
1896. See also Watts Dictionary, First Edition, 
Vol. II., p. 738—Caoutchouc. 

+ Thus : Sodium stearate, dissolved in 5 to 20 parts 
hot water and permitted to set as a jelly, gives, when 
cold, stress-strain diagrams like those of .caoutchouc. 
When squeezed dry by hand, however, this compound 
becomes at once brittle and powdery. Asa jelly it 


behaves like animal muscle in many ways and is 
polarized to electric waves. 








524 


press immediately before his last illness. 
His principal work lay, however, in the 
field of cellular biology, and a brief but 
important paper by him on the fertilization 
of the egg in Thalassema, published in the 
Transactions of the New York Academy of 
Sciences for 1895-6, had attracted consider- 
able attention, both in this country and 
abroad. A more extended paper along the 
same lines, bringing forward new and im- 
portant evidence on the nature of fertiliza- 
tion, the history of the centrosome, the 
phenomena of chromatin-reduction and 
other vexed problems of cytology was prac- 
tically ready for the printer at the time of 
his death and will be hereafter printed. 
He was a man of singularly pure character. 
His high ideals of life, his rare and single- 
hearted devotion to his chosen life-work, 
will not be forgotten by those who had felt 


the stimulus of his example. 
E. B. W. 


CURRENT NOTES ON METEOROLOGY. 
THIRST IN THE DESERT. 
No more graphic account has ever been 
written of the physiological effects of the 
dry air of the desert than that by McGee 


in the Atlantic Monthly for April. The 
regions to which particular reference is 
made are those of Death Valley, farther 
Papagueria (the desert borderland of Ari- 
zona and Sonora), and other portions of 
our western arid country, where “‘ daily for 
months the air is 120° F. or more in the 
shade, and dry, so dry that a basin of water 
evaporates in an hour, so dry that no drop 
of sweat is shed by hard-pushed horse or 
toiling pedestrian, * * * * Even the In- 
dians gathered in the moister spots have a 
shrunken and withered mien, half mummied 
before death, as they are wholly after. Here 
thirst abides.” The article is grewsome 
reading, portraying, as it does in the most 
vivid manner, the five successive stages of 
thirst in the desert, from the first, in which 
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the symptoms are beginning, to the final 
stage, in which “ there is no alleviation, no 
relief, until the too persistent heart or lungs 
show mercy, or kindly coyotes close in to 
the final feast.” 

WEATHER CYCLES IN INDIA. 

A PAPER by Dallas, in the Monthly Weather 
Review for December, 1897, entitled ‘ A Pre. 
liminary Discussion of Certain Cyclical 
Changes in India’ makes it appear that there 
are two cycles,both traceable in pressure and 
rainfall, which affect the weather over the 
Indian region. One of these cycles runs 
through a pericd of 11 years, and the other 
through a period of 9 years. Both are 
more distinctly traceable in the records of 
southern India (Madras) than in the 
records of the whole of India. It does not, 
however, appear possible to make use of 
these facts in predicting, with any certainty, 
the probable amount of rain in any season 
with a view to the taking of precautionary 
measures against impending droughts. 

ELECTRICAL STORMS IN CALIFORNIA. 

In the same number of the Monthly 
Weather Review Mr. James A. Barwick, Ob- 
server of the Weather Bureau at Sacra- 
mento, Cal., discusses ‘ The Electric Storms 
of California.’ The impression is quite 
widespread that thunder and lightning are 
almost unknown in California, but the pres- 
ent paper shows that thunderstorms are 
by no means infrequent, and that they occur 
pretty well all over the State. The greatest 
number come in the hot months of June, 
July and August, and the storms of these 
months are confined mostly to the counties 
of the Coast Range and the Sierra Nevada. 
The hotter the weather in the summer in 
California, the greater is the number of 
thunderstorms, as is found to be the case 
elsewhere. 

BLUE HILL OBSERVATORY BULLETINS. 

Tue Blue Hill Observatory has begun, 
with the present year, the issue of a series 
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of Bulletins, each one containing a brief dis- 
eussion of some meteorological data of par- 
ticular interest. So far three Bulletins 
have been issued, the successive subjects 
being as follows: No.1, The Highest Kite 
Ascensions in 1897; No. 2, Examples of the 
Diurnal and Cyclonie Changes in Temperature 
and Relative Humidity at Different Heights in 
the Free Air; No. 3, The Storm of January 
$1-February 1, 1898. Each Bulletin is of 
4to size, consists of 4 pages, and is illus- 
trated by means of temperature, pressure 
and other curves. 


RECENT PUBLICATIONS. 


Anales de la Oficina Meteorologica Argentina. 
Buenos Aires, 1897. 4to. Pp. 502. 
Contains fall meteorological tables for the 

Isla de los Estados (Staten Island), a most 

interesting station between Lats. 54° and 

55° 8., off the southeastern extremity of 

South America. 

Weather Forecasting and Weather Types on the 
North Pacific Slope. B.S. Pacvue and S. 
M. Branprorp. Portland, Ore., 1897. 
8vo. Pp. 29. Charts 5. 

An excellent pamphlet, along lines which 
might profitably be followed by other local 
forecast officials in different parts of the 
country. We need more study and more 
illustration of the living weather types that 
go to make up climate, and rather less time 
spent on the tabulation of climatic data. 

R. DeC. Warp. 


HARVARD UNIVERSITY. 


CURRENT NOTES ON ANTHROPOLOGY. 
THE HUMAN CRANIAL NORM. 

In the Correspondenz-blatt of the German 
Anthropological Society for December last 
the distinguished anthropologist, Professor 
Ranke, has a suggestive article on the indi- 
vidual variations of the skull form, in 
which he maintains several striking theses. 

Thus he argues that the highest cranial 
form, that of man, is the universal embry- 
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onic norm from which the skulls of all the 
mammalia develop. Again, in following 
the variations of each individual skull, we 
find that they represent in turn the cranial 
forms which have been held characteristic 
of all the various races of man. Further, 
every skull at the time of birth is orthog- 
nathic, and each has a tendency to become 
more and more prognathic. This is ob- 
servable in the highest as well as the lowest 
races, though in the former it is more fre- 
quently checked by anatomical correlations. 


KOREAN ETHNOGRAPHY, 


Now that the affairs of Korea are served 
up daily almost in our newspapers, the 
manners and customs of that country de- 
serve to interest us. One of the most 
pleasant and yet completest accounts of 
them was written about a year ago by Pro- 
fessor Edward S. Morse and published in 
Appleton’s Popular Science Monthly for May, 
1897 (and reprint), under the title ‘ Ko- 
rean Interviews.’ 

In the space of sixteen pages he describes 
the family relations, education, marriage, 
customs, religions, burials, usages, festivals, 
arts, games, etc. The conclusion at which 
one arrives is that the sooner the present 
government, laws, customs and religions 
are wiped out of existence the better it 
will be for the Korean people, whether 
this is accomplished by the Russians or the 
Japanese. 


TRIBES ENCOUNTERED BY CORTES. 


TueE location of the first battlefield of 
Cortes in the New World, that called 
‘ Cintla,’ and the ethic affinities of the tribes 
he then encountered, have been subjects of 
varied opinion by M. Charnay, Orozco y 
Berra and other writers. In an article in 
the American Antiquarian for September, 
1896, I attempted to define with pre- 
cision the geographical spot and the tribe 
he there encountered. More recently and 
without a knowledge of my investigations 
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Don José N. Rovirosa, whose essay on_ the 
proper names of Tabasco has made his 
name known to students, submitted the 
questions involved to a rigorous examina- 
tion. Itis gratifying to say that in all es- 
sential points he reaches conclusions iden- 
tical with my own, and shows the errors 
into which M. Charnay was led. Rovirosa’s 
work is entitled ‘ Ensayo Histérico sobre 
el Rio Grijalva’ (Mexico, 1897). 


THE CRIMINOLOGY OF MINORS. 

THe Centralblatt fiir Anthropologie (Heft 
I., 1898) has an appreciative notice of 
a large work by Dr. Ferriani on the crim- 
inology of minors. It is based on the records 
of 2,000 cases and is written in a scientific 
spirit. Few topics in criminal anthropology 
merit so close attention as the sources of 
crime in juvenile offenders. The value of 
steady employment is shown by the fact 
that out of the above total 1,112 were idlers. 
Illegitimate birth, poverty, neglect and 
evil social surroundings explain the major- 
ity of the cases. The prevailing crime was 
theft, being 1,182 of the whole. Nearly all 
the’ males were onanists and the females 
profligates. The evil influence of criminal 
association is urgently dwelt upon, and the 
writer recommends farm colonies under 
active supervision as the best protection. It 
is to be hoped that the principal chapters of 
this book will be translated. 

D. G. Brinton. 
UNIVERSITY OF PENNSYLVANIA. . 
SCIENTIFIC NOTES AND NEWS. 
AMERICAN SUBSCRIPTIONS TO THE SYLVESTER 
MEMORIAL FUND. : 

Proressor G. B. HALSTED and Dr. Cyrus 
Adler announce the receipt of the following 
subscriptions : 


EI iis cine eccnineeisstnepebessecnouiiel $10.00 
Bass, Professor E. W.,............0c.sscsccsscccscseees 10.00 
Beman, Professor W. W., .........-scssseeeses One guinea 
PRT ENLAL Sestukancvies deshestsaneiqeechesibocnaviad 5.00 


a 2.00 


Beaty, We. Be, ...seccrcesecsiecesesesins weceecsoceouseds $5.00 
Cohen, Reverend Henry,.............cescccccsccssssee 250 
ee ae ERTS, 10.00 
SIR Es Tilia: sesumstiasncosisaiacidhecnseahaeiaiaes Tan 5.00 
Eddy, Professor H. T., ........sscsseseeeseeees One guinea 
Fea Wngrennttccecnswiecsdceseccticsssastaient 10.00 
Franklin, Dr. and Mrs. Fabian, .................. 15.00 
Gibbs, Professor W..,.........ssss.eseeseees Three guineas 
Halsted, Professor G. B ,............sesesesescesecees 50.00 
Hathway, Professor A. T., ...........sccccseeseesees 3.00 
Lewisohn, Leonard,................seeeee+ Twenty poun 
PR TI, hs wencnsssessnstsstancsuessapieusinten 2.00 
MoMahon, Professor J.,....-.......ssscccsssceseseees 3.00 
I TIN sns'nsinintvcesnvcinncnincesincsacvinltel 15.00 
Merriman, Professor M.,.......2..sseceseeeeesesee: ove 5.00 
Newson, Professor H. B., #.......scescsscsecseeeeeeees 5.00 
Pickering, Professor Edward C., ...............06 5.00 
SG SPUN, Silica: cksxannchank<denniekactanmenei Ten pounds 
SEE, Sie Wag snesacenseceeessinnesausceubeenesiaente 2.00 
PRIN, TINE os ccsccecescccnsnsecssecoesassassebannennn 25.00 
WHR, PONE Be. Bh sg sncecectsnsscicvenscosccccscntiin 10. 
Woodward, Professor R. S., ........s.ccesseeseeeees 20.00 
Total, (Mbowst)......0..c<ccvrcsessseossen $394.00 


It is desired to close the subscription list by 
the end of June. Additional subscriptions in 
America may be sent either to Professor George 
Bruce Halsted, 2407 Guadalupe Street, Austin, 
Texas, or to Dr. Cyrus Adler, Smithsonian In- 
stitution, Washington, D. C. 


A SENATORIAL DOCUMENT ON THE PREVEN- 
TION OF CHOLERA. 


IN times.of national excitement unballasted 
minds take the opportunity of floating their 
airy nothings into public notice. When pesti- 
lence invades the country all sorts of silly prop- 
ositions find place in print, or may be formally 
transmitted for the consideration of the highest 
officials. We understand that at the present 
time every mail brings to the departments at 
Washington, D. C., literary curiosities in the 
way of advice and offers of service in the event 
of war. Some of these are dictated purely by 
patriotism, but many are evidently the offspring 
of a desire for personal emolument. One com- 
munication, which we have seen, explains how 
the army may, for a consideration, have the 
benefit of the writer’s ‘Blood Purifier and 
Lineament’ that our troops may no longer 
suffer from ‘cholera, diarrehe, bloody fix, 
toothache, scroffalo or cholera infantum.’ Such 











> 








SiSsserssseqe 


T+. @BS 


ey Fy Uae 


2 a ae a 








communications are usually filed for future 
referenee, which means that the file box will 
become their grave; but one ‘of them, by the 
persisting energy of its author, has recently 
attained the status of a senatorial document, 
No. 111, 2d Session 55th Congress. In this 
communication, R. B. Leach, M.D., of Min- 
neapolis, Minn., ‘ prays that a test made of the 
Arsenization method of treating the disease of 
Cholera.’ No advertising pamphlet ever dem- 
onstrated more definitely to the non-medical 
reader the modus operandi ef its eulogized 
nostrum in neutralizing the foul humors of the 
human system than this memorial demonstrates 
how incontrovertible is the theory of the cura- 
tive and preventive action of arsenic in Asiatic 
cholera. 

The argument of the memorial is based on 
the principle: Similia similibus curantur ; but 
science is slow to accept this principle, and 
scientific medical practitioners give relief to a 
sleepless patient by other means than those 
which will prevent sleep. But the principle 
being granted, it is shown in the memorial how 
arsenic produces all the symptoms that charac- 
terize an attack of Asiatic cholera from its 
earliest stage, technically that of invasion, to 
its latest, that of collapse. It is submitted, in 
fact, that as belladonna is the similimum of 
searlet fever and vaccinia of smallpox, so is 
arsenic ‘the legitimate successor of all anti- 
choleraic inoculations thus far promulgated’ 
and the sure cure and preventive of cholera. 
Q. E. D. 

The memorialist submits that by this drug we 
may not only ‘be protected and finally emanci- 
pated from the ravages of Asiatic cholera,’ but 
also be enabled ‘to hope for relief from the 
pernicious theory of inoculations with animal 
extracts or viruses as now advocated by many 
ill-advised students of preventive medicine,’ as 
Behring, Roux, Sternberg and other notable 
men who have been prosecuting with the best 
lights of modern science the important subjects 
of causation and immunity. He allows that the 
work of the bacteriologists is based on a theory 
as plausible as that of Jenner, but holds that 
success cannot attend their efforts because they 
use products of the same disease and not ofa 
similar disease for tentative immunization, and 
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he claims superiority for arsenic because we are 
familiar with its potency and antidotes, while 
those of the germs and toxins are unknown. 
As showing the memorialist’s want of famil- 
iarity with this part of his subject, it need oniy 
be stated that the word antitorin does not once 
appear in his argument. 

His claim that arsenic for cholera is compar- 
able with belladonna for scarlet fever does not 
give strength to his position, when we consider 
that although the alleged prophylactic value of 
belladonna has been before the world for more 
than a generation, and although belladonna is 
to be found in every drug store, the prevalence 
of scarlet fever has not been materially less- 
ened. 

Jenner applied to his theory the experimen- 
tum crucis. He vaccinated a child, and proved 
protection by a subsequent inoculation with 
smallpox, and since his time this, as far as pos- 
sible, has been the experimental method of all 
scientific investigators into the causation and 
prevention of disease ; but the memorial before 
us urges that on the Q. E. D. aforesaid the 
government of the United States should under- 
take the testing of this theory at an estimated 
expense of $10,000 annually for five years. 

It would be almost cruel to the memorialist 
to close these remarks on his proposition with 
a suggestion which might raise up a number of 
imitators and competitors in his particular line, 
but we must state that arsenic is not the only 
irritant poison which produces shock, vomiting, 
purging and collapse. Similar memorials might 
be drawn up by an intelligent medical student on 
the action of almost any of the many irritants, 
such as tartar emetic, corrosive sublimate, cro- 
ton oil, colocynth, elaterium, colchicum, etc., 
but we trust there will be no more such puerile 
documents printed. 


REPRINTS OF RARE WORKS ON METEOROLOGY 
AND TERRESTRIAL MAGNETISM. 

To this series, which has been noticed several 
times in ScreNcE, Dr. Hellmann, of Berlin, has 
just made two important additions, viz.: No. 
10, Rara Magnetica, and No. 11, Ueber Luftelek- 
tricitat. The first-named is a fac-simile repro- 


duction of the rarest works on terrestrial mag- 
netism between 1269 and 1599, that is to say, 
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prior to William Gilbert’s epoch-making work, 
De Magnete. The authors quoted are P. de 
Maricourt, F. Falero, P. Nunes, J. de Castro, 
G. Hartmann, M. Cortés, G. Mercator, R. Nor- 
man, W. Borough and S. Stevin. Explanatory 
and critical notes in German greatly facilitate 
their comprehension and appreciation. The 
typographical reproductions of black letter and 
MSS. are admirable. 

No. 11 is a collection of the fundamental 
writings on atmospheric electricity between 
1746 and 1753. How this branch of science 
developed from the observations of thunder- 
storms is told in the papers by J. H. Winkler, 
B. Franklin, T. F. Dalibard and L. G. Le 
Monnier, which, reproduced in fac-simile, are 
also annotated by Dr. Hellmann in his well- 
known scholarly manner. 

A few copies of these reprints are for sale at 
the Berlin publisher’s prices by A. L. Rotch, 
Director of Blue Hill Observatory, Hyde Park, 
Mass. The prices, post free, are for No. 10, 
$3.75, and for No. 11, $1.00. 


GENERAL, 


THE Maryland Legislature, in addition to 
passing the regular appropriation of $20,000 
for the State Geological Survey, has also appro- 
priated to the same organization $10,000 for to- 
pography and $20,000 for the study of the 
question of road construction in the State. The 
latter act calls for the investigation of and re- 
port upon the character and distribution of the 
natural road building materials in the several 
counties and a full statement regarding the 
present condition of the roads and the best 
means for their improvement, with estimates of 
cost of constructing, repairing and maintaining 
the same. Such universal approval has been 
accorded by the people and press of the State 
to the Geological Survey that the acts passed 
both houses unanimously. The entire appro- 
priation has been placed under the direction of 
Professor Wm. B. Clark, of Johns Hopkins 
University, the State Geologist. 

PROFESSOR JAMES E. KEELER has accepted 
the directorship of Lick Observatory. As will 
be remembered, he consented to stay at the Al- 
legheny Observatory if $200,000 could be col- 
lected for a new observatory and its endowment, 
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but this amount was not subscribed within the 
two weeks allowed. A new Allegheny Obser. 
vatory is, however, assured, as the subserip- 
tions amount to $150,000. 


Dr. HENRY T. FERNALD has been appointed 
to the position of economic zoologist of the 
State of Pennsylvania. He holds the doctorate 
of Johns Hopkins University, and is at present 
professor of zoology in the Pennsylvania State 
College. Dr. Fernald is a son of the eminent 
entomologist, Professor C. H. Fernald, of the 
Massachusetts Agricultural College. 


AT the recent annual meeting of the New 
York Academy of Sciences the following elec- 
tions as Honorary and Corresponding Members 
were made: Honorary—Professor Arthur Au- 
wers, Astronomer, Berlin; Professor W. K. 
Brooks, Biologist, Baltimore ; Professor David 
Gill, Astronomer, Cape Town; Dr. George W, 
Hill, Mathematician, Nyack ; Professor E. Ray 
Lankester, Zoologist, Oxford; Dr. Fridjof 
Nansen, Explorer, Kristiania; Professor Al- 
brecht Penck, Geographer, Vienna ; Professor 
Wilhelm Pfeffer, Botanist, Leipzig; Professor 
Hans Reusch, Geologist, Kristiania ; Professor 
Rudolph Virchow, Biologist, Berlin ; Professor 
Karl von Zittel, Paleontologist, Munich. Cor- 
responding —Professor F. D. Adams, Geologist, 
Montreal; Professor I. B. Balfour, Botanist, 
Edinburgh ; Professor George Baur, Paleon- 
tologist,Chicago ; Professor William Carruthers, 
Botanist, London; Professor T. C. Chamberlin, 
Geologist, Chicago; Professor Wm. M. Davis, 
Geographer, Cambridge; Professor Adrien 
Franchet, Botanist, Paris; Professor George E. 
Hale, Astronomer, Chicago; Professor J. P. 
Iddings, Geologist, Chicago ; Professor Charles 
S. Minot, Biologist, Boston, Professor George 
Murray, Botanist, London ; Professor William 
B. Scott, Geologist, Princeton ; Mr. Charles D. 
Walcott, Geologist, Washington ; Professor 
Charles O. Whitman, Biologist, Chicago; Pro- 
fessor Henry S. Williams, Paleontologist, New 
Haven. 


THE Berlin Academy of Sciences has elected 
-as Corresponding Members : Professor George 
Ossian Sars, of Christiania; Professor Adolf Fick, 
of Wiirzburg ; Professor Carl v. Voit, of Munich; 
Professor Victor Hensen, of Kiel; Professor 
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Willy Kiihne, of Heidelberg, and Professor 
Charles Emile Picard, of Paris. 


Provision is made in the Sundry Civil Ap- 
propriation Bill, reported to the Senate for the 
representation of the United States at the Paris 
Exposition of 1900, the expenses being limited 
o $750,000. An immediate appropriation of 
$200,000 is made. The United States exhibi- 
tion is to be under the supervision of a Com- 
missioner-General, an Assistant Commissioner- 
General and twelve experts. 


A BILL now before the British House of Com- 
mons provides £800,000 for a building for the 
Science and Art Museum, South Kensington. 


WE learn from Nature that at the meeting of 
the Manchester Literary and Philosophical So- 
ciety on Tuesday the President presented the 
Wilde medal for 1898 to Sir Joseph Dalton 
Hooker, G.C.S.I., F.R. 8.; the Dalton medal 
to Dr. Edward Schunck, F.R.S., and the Wilde 
premium for 1898 to Mr. John Butterworth. The 
Wilde lecture, ‘On the Physical Basis of Psy- 
chical Events,’ was afterwards delivered by 
Professor Michael Foster. 

As we go to press the New York Academy 
of Sciences is holding its fifth annual reception 
and exhibition in the American Museum of 
Natural History. We hope to give an account 
of the exhibits and to publish the lecture before 
the Academy given by Professor Hale, Director 
ofthe Yerkes Observatory. 

DvuRING the month of March the Academy of 
Natural Sciences of Philadelphia received sev- 
eral gifts, including a valuable collection of 
lichens from Dr. John W. Eckfeldt, a collection 
of fossil molluscs from Jamaica, by Mr. S. 
Schumo, and a collection of butterflies and 
moths from Honduras by Dr. H. Griffith. 

PRINCETON UNIVERSITY has received from 
Mr. J. B. Hatcher a collection of fossil shells 
from the Straits of Magellan, and other collec- 
tions have been forwarded. At the time of the 
writing of the last letter the party expected to 
start on March Ist for an eight months’ trip 
into the interior of Patagonia. 

Proressor A. E. VERRILL, of Yale Univer- 
sity, and a party of students have gone to the 
Bermuda Islands to study the coral formations 
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and to collect specimens which will be deposited 
in the Peabody Museum. 


Dr. H. A. Cuppy, Director of the University 
of Chicago Press, states in Printer’s Ink that 
the Botanical Gazette, the Journal of Geology 
and the Astrophysical Journal have each an issue 
of 1,000 copies. 


Tue Academy of Sciences of Naples offers a 
prize of 500 francs for an essay on stereo- 
chemistry. The time limit is June 30, 1899, 
and the language English, Italian or French. 


THE Société des Secours des Amis des Sci- 
ences of Paris held its annual meeting at the 
Sorbonne on April 2d, M. Joseph Bertrand 
presiding. M. E. A. Martel made an address 
on the caves of Europe. 

THE annual exhibition of the German Agri- 
cultural Society will be held this year from June 
16th to 2lst, at Dresden. Foreigners will be 
admitted to compete in the sections of agri- 
cultural machinery and implements, and of 
fertilizers and feeding stuffs, but the section of 
animals will be restricted to exhibits bred in 
Germany. Applications for the programs of 
the exhibition should be addressed to Das 
Direktorium, Deutsche Landwirtschafts-Gesell- 
schaft, Berlin, 8. W., Kochstrasse, 73. 


THE International Aeronautical Committee 
appointed at the Paris Meteorological Congress 
of 1896, met at Strasburg on March 31st. The 
program included a discussion of the four first 
international balloon ascensions, plans for future 
ascensions and a discussion of the use of kites 
and balloons for meteorological purposes. The 
last discussion was opened by Dr. A. Lawrence 
Rotch. The conference met under the presi- 
dency of Dr. Hergesell, Director of the Mete- 
orological Bureau of Alsace-Lorraine, and there 
were about forty men of science present from 
France, Austria, Russia, Germany and America. 


AT the instance of the Prince of Monaco, 
Captain Chares, a Portuguese man of science, 
has established two meteorological stations on 
the Azores—one on the island of San Miguel, 


* which is connected with the main land by cable, 


and one on the island of Flores, one hundred 
miles farther to the west, from which a cable to 
America is planned. It is expected that the 
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observations will be of value, especially with 
regard to the course of cyclones. 

M. ANTOINE VARICLE, of the French Geo- 
graphical Society, has arrived in New York with 
a balloon with which he intends to make the 
trip from Juneau to the Klondike. According to 
the New York Evening Post the balloon is cyl- 
inder-shaped, has a sail beneath it, and is 
equipped with electric lights and a searchlight. 
The expedition carries with it all the modern 
instruments of geographical and topographical 
science. Carrier-pigeons will be employed to 
send back news of the progress of the expe- 
dition. The balloon will carry about 7,300 
pounds. A feature of it isan ‘automatic bal- 
lasting apparatus,’ which is said to enable the 
aeronaut to direct the balloon to a certain de- 
gree. Photographs will be taken from the bal- 
loon en route. The cost of thes expedition is 
borne partly by the French Geographical So- 
ciety and partly by the members of the party. 

CAPTAIN JOHN BARTLETT, who will command 
the Arctic steamer Windward in the Peary 
Polar expedition this summer, has left St. 
John’s for New York to perfect arrangements 
for the cruise. The Windward will sail from 
New York about the first week in July. 

CasEs of the plague are occurring in increas- 
ing numbers at Jiddah, and it is feared that the 
epidemic may reach Mecca and be introduced 
into Europe by returning pilgrims. 


THE British Medical Journal for March 19th 
contains an article by Dr. L. Sambon on sun- 
stroke, which he calls siriasis, that is likely to 
attract attention. He contends that the disease 
is an infection produced by a specific germ be- 
longing to the same category as that of yellow 
fever. 

Dr. G. 8. BUCHANAN, in his report to the 
British Local Government Board upon the re- 
cent cases of enteric fever in Essex and Suffolk 
suspected to have been caused by eating Bright- 
lingsea oysters, formulates the following con- 
clusions: (1) That in every instance the attack 
was due to the ingestion of infected oysters ; 
(2) that in 25 out of the 26 cases investigated 
the implicated oysters could be traced almost 
with certainty to layings in Brightlingsea Creek ; 
(3) that, though in five of these cases the par- 
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ticular Brightlingsea laying or layings which 
had furnished the implicated oysters could not 
be ascertained, the facts as regards the remain- 
ing 20 cases were sufficient to warrant inference 
that the implicated oysters had been taken, 
prior to their delivery to their respective vea- 
dors, from one or other of two particular lay- 
ings in Brightlingsea Creek ; (4) that the two 
layings thus implicated formed part of an oyster 
beach situated on the foreshore of Brightlingsea 
Creek, close to the outfalls of the three main 
sewers of the town of Brightlingsea, a foreshore 
which is conspicuously exposed to pollution by 
sewage; and (5) that at sundry different periods 
in the course of 1897 infectious matter derived 
from persons suffering from enteric fever at 
Brightlingsea must needs have been discharged 
from the Brightlingsea sewer outfalls. 


ANOTHER important addition has been made 
to our knowledge of the retina by Ramon y 
Cajal. He has made out that the cones are to 
be considered from the histogenetic standpoint 
as a more highly developed form of the rods. 
This works to the favor of those theories of the 
sensation of light which regard the color-sense 
of the cones as being the result of a gradual 
development out of the achromatic sensation 
furnished by the rods. According to some 
observers, the cones in the periphery of the 
retina resemble the rods very much in appear- 
ance; if it could_be made out that in the dichro- 
matic retinal zone (the zone in which reds and 
greens are not perceived) there is an intermedi- 
ate form of cone (a form with only a few basilar 
threads, for instance), that would also be a fact 
of much theoretical interest. The histologists 
would do well to investigate the question with 
more care than has yet been done, and with 
modern methods. 


THE alleged invention of Szezepanik has occu- 
pied much space in the daily papers and it may 
be well to quote here the comment made by 
Professor Sylvanus P. Thompson in an English 
journal: ‘‘ If Herr Szezepanik has really accom- 
plished anything, why does not his agent tell 
us what he has done, instead of giving long 
disquisitions as to how he intends to do it? The 
entire description of the process is quite com- 
patible with the achievement of nothing in the 
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way of results. There is nothing new in the 
suggestion to transmit pictures electrically by 
breaking them up into lines or dots, or to re- 
flect the rays upon selenium cells, or to move 
prisms by electro-magnets. The sole and only 
point of any importance is: Has Herr Szecze- 
panik yet got any real results? The compli- 
eated mechanical contrivances suggested cannot 
be made to work as rapidly as is necessary with- 
out some most amazing skill in construction. 
A process block looks spotty unless its line- 
structure is much finer than the fineness of 100 
lines to the inch, or, in other words, unless the 
square inch contains 10,000 points. Now as 
the duration of luminous impressions on the eye 
to give continuity is of the order of only one- 
twelfth of a second (kinematograph views are 
bad unless more than twelve pictures a second 
are made to succeed one another), it follows 
that to transmit pictures only one square inch 
in area will require that the whole of these 10,- 
000 points shall be successively imaged within 
about one-twelfth of a second. Now, there is 
no known electric mechanism which will oscil- 
late a mirror or prism with precision at a fre- 
quency of 120,000 a second, even though the 
electric line is only a few yards long. To talk 
of doing this through a line a thousand miles 
long is, in the present state of mechanical and 
electrical knowledge, sheer nonsense. To 
make crude and wild suggestions is very easy. 
To take out patents for crude suggestions is 
quite feasible. To get newspaper articles de- 
seribing them as facts isstill easier. I will only 
repeat: What has Herr Szczepanik done ? Why 
conceal the fact—if fact there be—in a maze of 
verbiage ?’’ 

At the Lehigh University Dr. Macfarlane has 
just finished a course of six lectures on the 
‘Algebra of the Complex Quantity and its ap- 
plication to Alternating Currents.’ He con- 
sidered the principles which apply to the circular 
complex quantity, the hyperbolic complex 
quantity, and a complex quantity which is com- 
posed of the circular and hyperbolic. All the 
ideas were defined geometrically and the appli- 
cation of each theorem to alternating currents 
was pointed out. 


THE United States Senate has passed unani- 
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mously the bill appropriating $350,000 for the 
exposition of American manufactured goods 
suitable for export, to be held in Philadelphia 
next year under the auspices of the Philadelphia 
Museums and the Franklin Institute. The bill 
carries an appropriation of $50,000 ‘‘ for the col- 
lection, in foreign markets, of samples of mer- 
chandise of the character in favor and demand 
therein, and of illustrating the manner in which 
merchandise for such markets should be pre- 
pared and packed, together with necessary data 
concerning the samples to be displayed at the 
Exposition for the instruction and benefit of 
American manufacturers and merchants, and 
thereby laying the foundation of a great system 
of national commercial education.’’ The 
samples of merchandise are to become the 
property of the Philadelphia Museums. To 
aid in providing buildings necessary for the 
purposes of the Exposition, the buildings to be 
erected on the land set aside by the city for the 
permanent buildings of the Museums, and after 
the close of the Exposition to be available for the 
purposes of the Museums, the sum of $300,000 
is appropriated. Out of such sum is to be paid 
the expenses of collecting and installing such 
an exhibit by the United States government as 
may be found expedient and desirable. It is 
provided that this appropriation shall not become 
available until subscriptions, donations or ap- 
propriations for the purposes of the Exposition, 
aggregating at least $300,000, shall be obtained 
by the Museum and Exposition Association. 
THE Imperial Statistical Office has, according 
to the Lancet, recently published the returns of 
the causes of death in the towns of Germany of 
more than 15,000 inhabitants from the year 
1885 to the year 1895. These returns show 
that from 1885 to 1894 there were 119,038 
deaths from diphtheria or croup, the average 
number thus being 11,904 per annum. The 
maximum was reached in 1892 by 15,860 deaths 
and the minimum in 1888 by 9,934 deaths. In 
1895, when diphtheria antitoxin was first used 
on a considerable scale, the deaths went down 
to 7,266. The diphtheria death-rate was 10.69 
per 10,000 of the population in the preceding 
ten years and only 5.4 in 1895, so that the mor- 
tality had fallen 49.48 per cent. Of 100 deaths 
4:53 were caused by diphtheria from 1885 to 
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1894 and and only 2.53 in 1895. The decrease 
of the death-rate from diphtheria was almost 
uniform in every district of the Empire; the 
prevalence of the disease was, however, about 
the same as it had been for the last twenty 
years, and the Lancet holds that is unquestion- 
able that the serum treatment has had the ef- 
fect of producing a remarkable improvement. 


UNIVERSITY AND EDUCATIONAL NEWS. 


Mr. HENRY STAFFORD LITTLE, of Trenton, 
N. J., has given $100,000 to Princeton Univer- 
sity to complete the quadrangle in the campus 
by the erection of a new dormitory. 


Miss GouLD has given $20,000 to the endow- 
ment fund of Rutgers College. 


Rush MEDICAL COLLEGE, Chicago, has been 
freed of its debt of $71,000, and will now be 
affiliated with the University of Chicago, add- 
ing a faculty of seventy-seven members and 
seven hundred students. 


THE Trustees of Cornell University have voted 
$45,000 for an addition to Morse Hall Chemical 
Laboratory of the University. The first floor 
of the new building will be devoted chiefly to 
inorganic chemistry, while the second floor will 
be for physical chemistry. 

Cuatrs of physiology and and anthropology 
and anatomy will be established in the Univer- 
sity of St. Andrew’s, Scotland. 


Dr. Kart CHUN, professor of zoology at 
Breslau, has been called to Leipzig as successor 
to the late Professor Leuckart. 

Dr. G. BoRN has been appointed full pro- 
fessor of anatomy in the University of Breslau; 
Dr. A. L. Bolk, professor of anatomy in 
the University of Amsterdam; Dr. P. Malerla, 
professor of physiological chemistry in the 
University at Naples ; Dr. Gottloeb, professor of 
pharmacology in the University at Heidelberg, 
and Dr. Warburg, professor of botany in the 
University of Berlin. 

THE following appointments for fellowships in 
the sciences have been made by the Board of 
Trustees in the University of Chicago: H. N. 
Stuart, Philosophy; M. L. Ashley, Philoe 
ophy; H. C. Biddle, Chemistry; A. W. 
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Dunn, Anthropology; H. G. Gale, Phys. 
ics; H. E. Goldberg, Chemistry; W. Me. 
Cracken, Chemistry ; M. D. Slimmer, Chemis- 
try ; Helen B. Thompson, Philosophy; ©, E, 
Siebenthal, Geology ; H.H. Newmann, Zoology; 
H. E. Davis, Zoology ; W. N. Logan, Geology ; 
H. Lloyd, Mathematics; Amy Hewes, Soci- 
ology; R. G. Kimble, Sociology; R. 8. Lillie, 
Zoology ; C: E. Rood, Astronomy ; M. F. Guyer, 
Zoology ; D. N. Lehmer, Mathematics ; C. Ell- 
wood, Sociology; J. W. Finch, Geology; I. 
Hardesty, Neurology. H. H. Bawden, Phi- 
losophy ; Caroline L. Ransom, Archeology ; F, 
L. Stevens, Botany; Elizabeth R. Laird, Physics; 
R. George, Geology ; J. H. McDonald, Mathe- 
matics; W. R. Smith, Botany ; Emily R. Greg- 
ory, Zoology ; R. H. Hough, Physics; D. T, 
Wilson, Astronomy ; S. F. Acree, Chemistry; 
F. Reichmann, Physics; F. E. Bolton, Peda- 
gogy ; E. H. Comstock, Mathematics; G. A, 
Sikes, Sociology. 


DISCUSSION AND CORRESPONDENCE. 
ASTRONOMICAL RESEARCH AND TEACHING. 


To THE EDITOR OF SCIENCE: It is a well 
known fact that many promising students, who 
have shown exceptional aptitude for original 
investigation during their university career, 
and, perhaps, have made important contribu- 
tions to science in their published works, are 
never again heard from after obtaining college 
positions. In too many cases this is due to the 
fact that they are required to devote all their 
energies to the work of instruction, sometimes 
not in one subject only, but in several widely 
separated departments of study. The spirit of 
research, which may have been strong and 
vigorous when stimulated by the wholesome 
atmosphere of university life, rapidly fades 
away in such environment, and with it disap- 
pears all desire to make further contributions 
to knowledge. 

As what has been said applies with special 
force to students of astronomy, it was felt by 
certain members of the Astronomical Confer- 
ence, held at the Yerkes Observatory in October 
last, that a general expression of opinion on 
this important subject was desirable. It was 
seen, on the one hand, that the severe demands 
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of astronomical observation and investigation 
were sometimes not duly appreciated by the 
trustees and committees supervising educa- 
tional institutions, and that thus the very pur- 
pose for which these observatories existed had, 
ina number of cases, been thwarted ; and, on 
the other hand, that these observatories, failing 
to be actively administered, had ceased to be a 
force in teaching astronomical science. 

These conditions were deemed important 
enough to require the serious attention of the 
Conference, but, unfortunately, by the time the 
subject had been sufficiently discussed the 
meetings were drawing to a close, and the fol- 
lowing preamble and resolution, which one of 
the members expected to present to the Confer- 
ence, could not formally be laid before it. In 
lieu thereof the signatures appended were ob- 
tained by the framer of the resolution in order 
that the professional opinion of active astrono- 
mers might still be recorded, and thus the 
managers of educational institutions having 
observatories might have a fair basis for 
remedying a very unfortunate condition. 

The matter having been left in my hands, I 
have deemed it desirable to publish the preamble 
and resolution in SCIENCE, so as to meet the 
educational and scientific purposes for which 
they were drawn and signed by members of 
he Conference. GEORGE E. HALE. 

“Whereas, at a number of astronomical ob- 
servatories connected with American institu- 
tions of learning the Director of the observatory 
is obliged, in addition to his work of observing 
by night and experimenting and making long 
and intricate computations by day, to devote an 
unreasonable amount of time to class-room 
teaching ; and, whereas, this lack of considera- 
tion for the arduous work of the practical as- 
tronomer is alike detrimental to science and in- 
jurious to the highest grade of teaching properly 
associated with an observatory. 

“Therefore, be it resolved by this conference 
of astronomers, that it is the unanimous and 
deliberate opinion of this body that the practical 
astronomer in charge of an observatory and 
carrying on both observatory work and teach- 
ing should not be required to teach classes 
oftener than five hours per week, and should 
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besides be given the greatest freedom in arrang- 
ing his entire scientific work associated with the 
observatory.’’ 


Approved by the undersigned. 
Signed : 
S. NEWcoMB, 
Former Director of the Nautical Almanac Of- 
fice, Washington, D. C. 
EDWARD C. PICKERING, 
Director of the Harvard College Observatory, 
Cambridge, Mass. 
J. M. VANVLECK, 
Professor of Mathematics and Astronomy, Wes- 
leyan University, Middletown, Conn. 
Wma. HARKNEsS. 
Director of the United States Naval Observatory 
and Nautical Almanac, Washington, D. C. 
GEORGE E. HALE, 
Director of the Yerkes Observatory, University 
of Chicago, Williams Bay, Wis. 
JAMES E. KEELER, 
Director of the Allegheny Observatory, Alle- 
gheny, Pa. 
M. B. SNYDER, 
Director of the Philadelphia Observatory, Phila- 
delphia, Pa. 
H. 8. PRiIrcHeETT, 
Superintendent of the United States Coast and 
Geodetic Survey, Washington, D. C. 
H. C. Lorp, 
Director of the McMillin Observatory, Columbus, 
Ohio. 
FRANK W, VERY, 
Formerly of Allegheny Observatory, now of 
Providence, R. I. 
MILTON UPDEGRAFF, 
Director of the Law’s Observatory, Columbia, 
Mo. 
Joun G. HaGEn, S. J. 
Director of the Georgetown College Observatory, 
Washington, D. C. 
CHARLES LANE Poor, 
Associate Professor of Astronomy, Johns Hop- 
kins University, Baltimore, Md. 
A. S. FLINT, 
Assistant Astronomer, Washburn Observatory, 
Madison, Wis. 
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Wm. R. Brooks, 
Director of Smith Observatory, Geneva, N. Y. 
E. E. BARNARD, 
Astronomer, Yerkes Observatory, Williams Bay, 
Wis. 
G. W. MEYERs, 
Director of Observatory, University of Illinois, 
Urbana, Iil. 
Henry M. PAUvt, 
Astronomer, United States Naval Observatory, 
Washington, D. C. 
Wa. W. PAYNE, 
Director of Carleton College Observatory, North- 
field, Minn. 
J. K. REEs, 
Director of Columbia College Observatory, New 
York City. 
S. W. BuRNHAM, 
Astronomer, Yerkes Observatory, Williams Bay, 
Wis. 
C. L. DooLirr_e, 
Director of the Flower Observatory, University 
of Pennsylvania, Philadelphia. 
F. L. O. WADsWwoRTH, 
Astrophysicist, Yerkes Observatory, Williams 
Bay, Wis. 
DAvip P. Topp, 
Director of the Observatory, Amherst College. 


MRS. PIPER, THE MEDIUM. 


THE last number of the Proceedings of the 
Society for Psychical Research contains a state- 
ment to the effect that the present writer does 
not pay ‘the slightest attention to psychical 
research @ la English Society ;’ he ‘taboos it 
throughout, but has never even read the reports 
and their experiments in telepathy.’ If this 
information were obtained by telepathy it does 
not increase my confidence in that method of 
communication. It is exactly the thirteen vol- 
umes issued by the Society for Psychical Re- 
search that seem to me to prove the trivial 
character of the evidence for the heterogeneous 
mass of material taken under the wing of the 
Society. 

The present number of the Proceedings seems 
to me, however, of some interest in that it con- 
cludes or continues an account of the séances 
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of Mrs. Piper, under the title, ‘A Further Ree. 
ord of Observations of Certain Phenomena of 
Trance,’ on which subject Dr. Richard Hodgson 
has now contributed over 600 pages. The case 
of Mrs. Piper is of interest, because Professor 
James has said : 


“Tf you wish to upset the law that all crows are 
black, you musn’t seek to show that no crows are; 
it is enough if you prove one single crow to be white, 
My own white crow is Mrs. Piper. In the trances of 
this medium, I cannot resist the conviction that knowl- 
edge appears which she has never gained by the or- 
dinary waking use of her eyes and ears and wits,” 
(Scrence, N. S., IIIL., 884.) 


It is Professor James who gives dignity and 
authority to psychical research in America, and 
if he has selected a crucial case it deserves 
consideration. The difficulty has been that 
proving innumerable mediums to be frauds does 
not disprove the possibility (though it greatly re- 
duces the likelihood) of one medium being gen- 
uine. But here we have the ‘white crow’ 
selected by Professor James from all the pie 
bald crows exhibited by the Society. 

I find, among the great number of names and 
initials whose séances with Mrs. Piper are re- 
ported, five and only five well-known men of 
science. The following are the concluding sen- 
tences of their reports : 

These elements of truth were, however, so buried in 
masses of incoherent matter and positive errors as to 
matters in which she tried to give information that 
the sense of ber failure on the whole is far stronger 
with me. 

Even as to the fact of her being in a trance at all my 
impression is not strong, despite the fact that I came 
fully expecting to be convinced on that point. 

My state of mind, therefore, is almost the same 
that it was before the sitting, i. ¢., a condition of will- 
ing approach to any evidence on either side of the 
question at issue; I am only disappointed that she 
did not give me more data for forming a positive 
opinion. Iam fully aware, however, that one such 
sitting has very little negative weight, considering the 
variations which thissort of phenomena are subject to. 

J. MARK BALDWIM. 


I was struck by a sort of insane cunning in the 
groping of the woman after something intangible. 

It did not seem to me that she simulated a trance 
state. She was apparently, as far as I could judge, im 
some abnormal condition. 
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Icould not discover that she hit upon anything that 


was connected with the handkerchief. 
JOHN TROWBRIDGE. 


Let me say that I have no firm mind about the 
matter. Iam curiously and yet absolutely uninter- 
ested in it for the reason that I don’t see how I can 
exclude the hypothesis of fraud, and, until that can 
be excluded, no advance can be made. 

When I took the medium’s hand, I had my usual 
experience with them, a few preposterous compli- 
ments concerning the clearness of my understanding, 
and nothing more. 

N. S. SHALER. 

Since writing the foregoing, I have gone over the 
notes in detail, making a memorandum of successes 
and failures. I am surprised to see how littleis true. 
Nearly every approach to truth is at once vitiated by 
erroneous additions or developments. 

J. M. PEIRCE. 


On re-reading your notes I find absolutely nothing 
of value. None of the incidents are correct, and none 
of the very vague things hinted at are true, nor have 
they any kind or sort of relation to my life, nor is 
there one name correctly given. 

S. WEIR MITCHELL. 


Truly, ‘‘we have piped unto you, but ye 


have not danced.’’ 
J. McK. C. 


SCIENTIFIC LITERATURE. 

A Text-Book of Zoology. By T. JEFFERY PAR- 
KER, D.Sc., F.R.S., Professor of Biology in 
the University of Otago, Dunedin, N. Z., and 
WituiamM A. HASWELL, M.A., D.Sc., F.R.S., 
Professor of Biology in the University of 
Sydney, N.S. W. London, Macmillan & Co.; 


New York, The Macmillan Co. 1897. 8vo. 
Pp. xxxv +779 (Vol. I.) + xx + 6838 (Vol. 
IL). Price, $10.50. 

Parker and Haswell’s long awaited text-book 
will be welcomed with pleasure and even with 
gratitude that so admirable a work has been 
Placed within the reach of teachers and 
students of zoology, but we cannot repress a 
feeling of sadness that its gifted senior author 
did not live to see the fruit of the immense labor 
that he must have bestowed upon it. It was to 
be expected that the author of the ‘ Elementary 
Biology’ and of the ‘Zootomy’ would produce 
awork on zoology of high merit. This expec- 
tation has not been disappointed and Professors 
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Parker and Haswell have given us a book which 
is sure to take and long continue to hold a 
leading place among manuals of zoology. 

The book shows throughout the influence of 
Parker’s long experience as student, teacher 
and author, in the teaching of elementary 
biology by the method usually associated with 
the name of Huxley, whose demonstrator he 
was between the years 1872 and 1880. Hux- 
ley’s method was distinguished especially by the 
prominence given to the ‘type’ system, by 
the stress laid upon physiological and morpho- 
logical considerations as opposed to the minutixe 
of botanical and zoological classification, and by 
the effort to treat plants and animals, as far as 
possible, as only two aspects of one fundamental 
series of phenomena. It has often been criticised 
—sometimes justly, sometimes through a mis- 
conception of Huxley’s theory of biological 
teaching or a lack of acquaintance with the con- 
ditions of its practical application ; it has been 
variously modified to meet special needs and 
conditions, but there can be no question as to 
the great stimulus that it gave to biological 
studies or the vast improvement it has effected 
in the teaching of botany and zoology in the 
strict sense. 

The precise relation of elementary biology to 
the subsequent study of zoology or botany has 
not thus far found very definite expression in 
the text-books. Parker and Haswell’s book is 
so arranged as to follow naturally after such an 
elementary course, but despite its bulk it is 
also skilfully adapted to the needs of the be- 
ginner who has not had the advantage of the 
preparatory work. The book takes its point of 
departure from a brief account of Ameba, which 
is prefaced to a general introductory study of 
animal cells, tissues and organs and some of the 
more important facts of animal physiology. 
This introduction has wisely been made as brief 
as possible, and the principal discussion of gen- 
eral questions has been deferred to the end of 
the book, where will be found excellent chapters 
on distribution, the ‘philosophy’ and _ history 
of zoology, heredity, evolution and the like. 
In the systematic treatment of the groups, form- 
ing the main body of the book, the type system 
is consistently followed throughout. While 
fully aware of the limitations and drawbacks of 
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that system, the authors recognize the fact 
that it is, as a rule, impracticable to pursue the 
academical study of zoology on the broader 
lines of natural history, and that students must 
in general acquire their training through the 
accurate and thorough study of a comparatively 
small number of forms in the laboratory. Each 
group (the class, as a rule) is accordingly intro- 
duced by the thorough examination of a single 
representative or ‘example,’ and the treatment 
is such as to render the book as useful on the 
laboratory table as in the study. From the 
study of the ‘example’ the student is led to a 
brief account of the distinctive characters and 
classification of the class, the systematic position 
of the example, and finally to a more extended 
comparative discussion of the general organiza- 
tion, development and affinities of the group as 
a whole. We think the book would have been 
much more useful had the authors followed the 
example of Claus in giving some of the more 
important families under the leading orders, 
and by the use of smaller type this might have 
been done without material increase in size. 
The authors have shown good judgment in not 
confining the descriptive part too closely to 
anatomical detail, having added, wherever pos- 
sible, accounts of embryological development 
and larval metamorphoses, with something also 
of habits, life-history and distribution. The 
book is thus much increased in effectiveness and 
is relieved in a measure of the dryness that has 
often characterized zoological text-books. 

To criticise so bulky a work in detail would 
hardly be possible within the limits of this re- 
view.* The classification adopted will probably 
be in its main outlines sufficiently acceptable to 
most morphologists, though some of its details 
are open to serious criticism. We are glad to see 
the Porifera recognized as a phylum distinct 
from the Celenterata, the Scyphoza separated 
from both the Hydrozoa and the Actinozoa, and 
the unspeakable ‘ Vermes’ consigned toa limbo 
from which it is to be hoped they will never 
emerge. On the other hand, the phylum Ar- 
thropoda is retained with hardly an intimation 


* For a number of detailed criticisms pointing out 
some important errors, see a review in Natural Science 
for March, 1898, which has appeared since the present 
review was written. 
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of the opposing view, held by a considerable 
number of morphologists, that this group falls 
into at least two distinct phyla. The retention 
of the group ‘Gephrea’ in the old sense seems 
little short of a blunder ; for it is generally ad- 
mitted that the Sipunculacea are but remotely 
connected with the Echiuroids, the latter being 
degenerate annelids, while the former haye 
wholly distinct affinities. We think that many 
morphologists will be disposed to question the 
desirability of retaining Amphiorus among the 
‘ Vertebrata ;’ for, although the discovery of the 
nephridia and other recent investigations clearly 
indicate its affinities to the higher chordates, it 
may well be doubted whether the gap between 
Amphioxus and the tunicatesis any greater than 
that which still separates it from the lowest 
craniate. 

The above are, however, minor criticisms. A 
real and very obvious defect lies in the order 
of treatment of the invertebrata. If the study 
of morphology has shown anything regarding 
the complicated relationships of the inverte- 
brate phyla, it has shown that the ‘ Mollus- 
coida’ and Echinodermata are but remotely 
connected, either in structure or in develop- 
ment, with the rotifers, annelids and mollusks, 
while all three of these groups show well- 
marked, if not direct, affinities to the Plyathel- 
minthes. The authors recognize the near rela- 
tionship of the rotifers to the annelids and 
mollusks by introducing the former group with 
a description of the annelid trochophore (L, p. 
298); and this affinity is again recognized in a 
genealogical tree nearly two hundred pages 
farther on (p. 483). Yet the Trochelminthes 
are separated from the Annulata by the Mollus- 
coida and Echinodermata, producing a breach 
of continuity which can be only misleading and 
confusing to the student. It would seem from 
every point of view preferable to place the lat- 
ter two groups after the Annulata, Arthropoda 
and Mollusca at the end of the first volume— 
an arrangement which would allow a nearly 
continuous treatment from the Platyhelminthes 
up to these groups, and at the same time give 
opportunity for more direct discussion of the 
possible affinities of the echinoderms and some 
of the ‘molluscoids’ to the lower Chordata. 
Fortunately, such a transposition can readily be 
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effected in practice; it is, indeed, one of the 
merits of the book that it is capable of a con- 
siderable degree of modification in actual use to 
adapt it to different conditions of instruction or 
to differences of view regarding classification. 

On the whole, the new text-book deserves a 
warm welcome, and while not sufficiently ex- 
tended to take the place of some of the larger 
manuals, such, for example, as Lang’s fine 
treatise on comparative anatomy, we believe it 
will be found an invaluable aid not only to 
special students of zoology, butalso to a large 
number of those whose main interest lies in 
other branches of scientific study. Written 
with a clearness, accuracy and method that 
bespeak the practiced teacher, it is admirably 
illustrated with a profusion of figures—there 
are nearly twelve hundred in all—of the highest 
excellence. A large proportion of these are 
original ; they are often of an artistic merit 
rarely attained in text-books; they are almost 
without exception clear, yet are rarely schema- 
tized. In all these respects the book offers a 
model which cannot be too highly praised. 

E. B. W. 


Traité de zoologie, publié sous la direction de 
Raphaél Blanchard. XVI., Mollusques, par 
PAUL PELSENEER; XI., Némertiens, par 
Louis Jousin. Paris, Rueff et Cie. 1897. 
8vo. Illustrated. Pp. 187 and 59. 

The present work comprises 24 pages of 
general introduction, followed by chapters on 
the five molluscan classes adopted, two pages 
on phylogeny and an appendix of two pages on 
the problematical Rhodope, which the author re- 
gards as forming a subdivision of the Flat- 
worms. Each chapter comprises a general dis- 
cussion of the anatomy taken up by successive 
groups of organs, followed by a synopsis of the 
development, habits and classification. 

The work consists chiefly of a rearrangement, 
with some additions, of the material in the 
author’s ‘ Introduction 41’ étude des mollusques,’ 
published in 1892 in the Annales de la Société 
Royale Malacologique de Belgique.* Like that 
Work, it contains a useful compilation of the 
Principal data on the anatomy and develop- 
ment of mollusks, more or less biased, as to in- 


*Tome VII., quatr. sér., pp. 31-243. 
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clusions and omissions, by the author’s personal 
views in regard to sundry contested topics. 
While all the advances of the last six or eight 
years may not be chronicled, the general dis- 
cussion contains for the gastropods and amphi- 
neura a fairly complete summary of current 
opinion relating to the recent members of these 
groups. In the case of the Pelecypods the 
author adheres to the views introduced by him 
some years ago, and omits to mention the facts 
which have been put on record since that time, 
which, to say the least, have rendered his 
speculations decidedly less probable than they 
at first appeared to be. The treatment of the 
Cephalopods, from the ignoring of data fur- 
nished by paleontology, is the least complete of 
all. 

In the matter of classification the work is 
hardly up to the level of criticism, and would 
have gained in strength and dignity if the 
feeble and unequal attempts at systematic ar- 
rangement had been entirely omitted. Of the 
most important advances in the systematic study 
of mollusks during the last few years, such as 
Pilsbry’s work on the Pulmonata and Chitons, 


Hyatt’s contributions to the developmental 
knowledge of extinct Cephalopods, or Bernard’s 
researches on the development of the hinge in 
bivalves, this treatise contains not the slightest 


trace. On the other hand, the useful work of 
indicating to the student the lines on which 
research is most needed, or likely to prove 
fruitful, has not been attempted. The illustra- 
tions are clear and good, though most of them 
are familiar. It can hardly be claimed that the 
occasional dabs of color add much to their value. 

Joubin’s work on the Nemerteans seems to be 
a satisfactory and well written summary of our 
knowledge of this interesting group. The illus- 
trations are particularly good, and the author’s 
style is attractively clear. He accepts the 
classification of Birger as on the whole the most 
precise and natural. The paper concludes with 
an interesting discussion of the relations of the 
group to other worms, in which the conclusion 
is reached that they are very closely allied to 
the Turbellarians, with which (including the 
Cestodes and Trematodes) they constitute the 
order of Plathelminthes. 

W. H. DALL. 
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Botanical Observations on the Azores. By WIL- 
LIAM TRELEASE. 8th Annual Report, Mis- 
souri Botanical Garden, 1897. 

The title of this work, and the appearance of 
its pages—crowded with names and biblio- 
graphical references—do not suggest anything 
of general interest. Nevertheless there is per- 
haps more to attract the general naturalist than 
the specialist in botany, on closer examination ; 
for while the new species and varieties are few 
and mostly of minor interest, the list of the 
flora—complete to date—forms a valuable con- 
tribution to our knowledge of plant distribution. 

Dr. A. R. Wallace, in Island Life (2d Ed., 
1892), has given us an excellent summary of 
what is known about the natural history of the 
Azores, showing that they are truly oceanic 
islands, but that the number of endemic 
forms is comparatively small. There is one 
peculiar bird—a bullfinch ; there are fourteen 
peculiar beetles, including two peculiar genera 
of weevils; of the sixty-nine land shells, as 
many as thirty-two are said to be peculiar ; of 
the flowering plants, Dr. Wallace, following 
Mr. H. ©. Watson, cites 40 as endemic; Dr. 
Trelease reduces these to 36, and not all of 
this smaller number are as distinct as might be 
wished. The genera containing the endemic 
plants are as follows : 

PHANEROGAMS: Cardamine, Cerastium, Hyperi- 
cum, ViciaRubus, Sanicula, Ammi (3), Chero- 
phyllum, Scabiosa, Bellis, Tolpis, Picris (2), 
Lactuca, Campanula, Vaccinium, Erica, Lysima- 
chia, Myosotis (2), Veronica, Euphrasia, Persea, 
Euphorbia (2), Habenaria (2), Luzula, Carex 
2), Holcus, Deschampsia, Festuca, Juniperus. 

PTERIDOPHYTES: a Selaginella and an Isoétes ; 
no endemic ferns. 

Musci: Sciaromium, Astrodontium, Bryum, 
Breutelia, Glyphomitrium, Hypophila, Campy- 
lopus (2), Sphagnum (3). 

ALGZ: Bryopsis. LIcHENES: Lecidia. 

Dr. Trelease remarks: ‘‘ More evidently 
than is the case with the Canary Islands, the 
endemic flora of the Azores appears to be un- 
dergoing a gradual reduction, partly because of 
the utilization of all available land for agricul- 
tural purposes. In some of the islands even 
the high-lying pasture lands are being restocked 
with foreign plants from the European and 
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American continents, in the belief that they are 
more valuable than those native to the islands ; 
but, as a rule, such changes as are taking place 
above the zone of cultivation are fought out on 
the lines of the survival of the fittest.’’ Again 
he remarks: ‘‘It is observable that a large 
percentage of the species referred to on Mr, 
Watson’s authority only have not been de- 
tected since the days of his own collecting and 
that of Mr. Hunt, a half century ago.”’ 

This rapid change, due to the direct and in- 
direct influence of man, has doubtless already 
obliterated much of the native fauna and flora. 
But, as Wallace shows, the islands must in past 
times have been exposed in a lesser degree to 
invasions of foreign organisms, and each species 
which established itself must have disturbed 
the existing balance. It is said that scarcely a 
storm occurs in spring or autumn without bring- 
ing one or more species of birds foreign to the 
islands, and it is not necessary to point out how 
these numerous stragglers must have brought 
seeds from time to time. 

Nevertheless the islands contain some rem- 
nants of an ancient fauna and flora, and the 
proportion of endemic forms, as seen from the 
above data, differs in the different groups. Fol- 
lowing the train of thought suggested by Wal- 
lace, we may probably establish the following 
law: The percentage of endemic forms in any 
group in the Azores is approximately in inverse 
ratio to the facilities that group has for reaching 
the islands from elsewhere. In other words, those 
groups which show very ancient members are 
precisely those which have least been disturbed 
by competitors from without. 

It is, from this point of view, easy to under- 
stand why the land mollusca show so many 
endemic types, including a slug (Plutonia atlan- 
tica) belonging not only to a peculiar genus, but 
a peculiar subfamily. On the other hand, we 
see why there is only one endemic bird, and 
that not very distinct. Applying the same rule 
to the flowering plants, it seems that the en- 
demic species belong on the whole to genera 
which would not be very easily introduced by 
birds or by the wind. This, however, is a mat- 
ter which needs to be critically examined by & 
botanist, and it would be especially interesting 
to know how well the seeds of the genera con- 
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cerned withstand vicissitudes, as of warmth or 
moisture. It is to be observed that in Carda- 
mine, Sanicula, Ammi, Cherophyllum, Bellis, 
Lactuca, Vaccinium, Erica, Lysimachia, etc., 
there are either no species but the endemic 
ones, or the other species are rare or local— 
probably usually of recent introduction. 

We are naturally led to ask why the ancient 
fauna and flora, which must have been com- 
posed of a fair number of species, was so little 
able to acquire or preserve distinctive char- 
acters, when such islands as the Caymans in 
the West Indies, only a short distance from 
land, have many peculiar species, even of birds, 
One of the endemic beetles has its nearest ally 
in Madagascar, while one of the mosses is de- 
clared by M. Cardot to be Philonotis obtusata, 
described from Madagascar. These and other 
indications suggest that the population of the 
islands included, at least in part, forms which 
were not able to withstand the competition of 
westward-migrating types upon the continents, 
and which were liable to be driven out from 
their last stronghold on the islands by those 
same types as soon as they appeared upon the 
scene. It is probable that long isolated forms 
might lose the power of resisting disease or 
evading enemies, so that when these reached 
the islands continental types introduced at 
about the same time would have the advantage. 
Still again, if the islands have undergone 
changes of level and consequently of area, the 
competition must at times have become very 
severe, leading to the extinction of many spe- 
cies when the area was reduced ; while an in- 
creased area would afford exceptional facilities 
for the immigrants. 

T. D. A. COCKERELL. 


MESILLA Park, N. M., February 23, 1898. 


The Antiquities of Tennessee and the Adjacent 
States. By Yates P. TurustTon. Cincin- 
nati, The Robert Clarke Co. 1897. Second 
Edition. Illustrated. Pp. 369. 

It is only by a considerable stretch of biblio- 
graphic courtesy that this can be called a 
second edition of Mr. Thruston’s book. It is, 
in fact, the signatures of the first edition, to 
which some pages, distinguished by letters, 
have been added, and two new plates. The 
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index does not include the additional material. 
As a treatise on the specimens of aboriginal 
art discovered in the area of the State, this 
volume must be preferred to others. The au- 
thor has endeavored to verify the finds and to 
avoid the dangers of deception from ‘ fakes.’ 
He is right in his conclusion that the remains 
reveal a condition of culture higher than that 
which obtained among the resident tribes at the 
period of the discovery. D. G. BRINTON. 


Beitrige zur Volkerkunde der Deutschen Schutz- 
gebiete. By FELIX von LUSCHAN. Berlin, 
Dietrich Reimer. 1897. Mit 46 Tafeln und 
48 Text Abbildungen. Folio. Pp. 87. 

In this handsomely published volume Dr. 
von Luschan presents a mass of interesting ma- 
terial relating to various African tribes, notably 
the Massai, Swaheli, Togo, Cameruns, and also 
the New Britains. The earlier portions are de- 
voted to physical anthropology, the measure- 
ments having been made in accordance with a 
very complete scheme which is detailed on 
page 6. Among the subjects may be noted two 
female dwarfs, in size about that of a nine-year- 
old child, but in functions, developed women. 
They apparently belonged to some of the in- 
terior pygmy races. The numerous accurate 
photographs which accompany these measure- 
ments add to their interest. 

The ethnographic material represents a va- 
riety of articles of native manufacture. Among 
the decorations is a well marked ‘svastika,’ 
from the Togo district, undoubtedly locally de- 
veloped there, and which is clearly traceable to 
a conventionalized lizard (p. 46). Such ex- 
amples should suggest caution to those writers 
who are wont to make so much of this common 
figure. 

Another object (described and depicted, pp. 
65, 66) is the ‘throwing-stick.’ It is common- 
in New Holland and in various parts of Oce- 
anica, and, as is well known, recurs in several 
areas of North and South America. Mortillet 
has pointed out that it was familiar to the men 
of the ‘reindeer period’ of France; but the 
idea of von Luschan that, wherever it occurs, 
we should suppose it borrowed from those an- 
cient hunters, will scarcely recommend itself to 
sober readers. 
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The ornamentation on the utensils from the 
Admiralty, Kaan and adjacent islands is judi- 
ciously analyzed, and the conventional modifi- 
cations of the human figure skillfully explained. 
The wood-carving of New Ireland and the 
masks worn in the festivals supply other pas- 
sages with suggestive matter. The work isa 
valuable contribution to the anthropology of the 
regions mentioned. D. G. BRINTON. 


SOCIETIES AND ACADEMIES. 
NEW YORK ACADEMY OF SCIENCES—SECTION OF 
‘ BIOLOGY, MARCH 14, 1898. 


Mr. BrRaDNEY B. GRIFFIN reported on the 
Nemertina collected by himself in Puget Sound 
and Alaska. After briefly reviewing the pre- 
vious work upon North Pacific Nemertina, he 
urged the priority of Stimpson’s generic terms 
Emplectonema and Diplopleura in place of 
Eunemertes and Langia; he commented. upon 
the occurrence of closely related though dis- 
tinct species on the west coasts of both Europe 
and North America. The occurrence of Cere- 
bratulas marginatus Renier was recorded. 
Among the new species described is a new Cari- 
noma which occurs abundantly and presents 
two or three varieties, one of which burrows in 
the hard clay among Pholads. The remaining 
new species are distributed as follows: Cari- 
nella 2, Amphiporus 4, Lineus 1. 

Mr. W. H. Hornaday described the destruc- 
tion of bird life in the United States, from data 
which he secured from all parts of the country. 
Circulars containing the following questions 
were sent out to trappers, guides, sportsmen 
and naturalists in all parts of the United States : 

(1) Are birds decreasing in your locality? 
(2) How many birds are there now compared 
with fifteen years ago? (3) What are the most 
destructive agents? (4) Are any birds becom- 
ing extinct? The answers came from all but 
four States and Territories and showed sur- 
prising agreement. The most destructive 
agencies are sportsmen, plume-hunters, boys 
after eggs, pot-hunters, fire, English sparrows, 
etc. ; and through these it has been estimated 
that there has been a decrease of 46 % during 
the last fifteen years. It was shown that game 
and edible birds are becoming scarce, and that 
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song birds are being used for food in 
stead ; that plume-birds are becoming extig 
and that destructive agencies are incre 
Mr. Hornaday concluded with an appeal { 
more drastic measures in our game laws a 
for their careful execution. 

Mr. N. R. Harrington reported on a ¢ 
tion made by himself of Crustacea from Pag 
Sound, worked up by W. T. Calman, Uni 
College, Dundee, Scotland. The paper des 
with sixty-three species, three of which 
new, and several little known. Perhaps 
most interesting part of the work related t 
parasite, Pseudioni giardi n.sp., of which 
female and larva were ali described from 
single specimen found on Eupagurus o 
A new species of amphipod, Polycheria o 
is interesting, because the only other 
representative of this genus is found in 
Antarctic region. The collection is divided) 
as follows: Macrura, 15 species, thirteen’ 
these being shrimps; Brachyura, 34 species; Is 
poda, 6 species; Amphipoda, 3 species ; Co 
1 species. 

The final paper was given by Mr. H. E. C 
ton on his experiments on insect grafting, 
upon one case in particular, where the colors) 
scales of one species were imposed upon t 
scales of another. Gary N. CALKINS, — 
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NEW BOOKS. ; 

A Text-Book on Roofs and Bridges. Part IV 
Higher Structures. MANSFIELD MERRIMA 
HEnryYS. JacosBy. New York, John W 
Sons ; London, Chapman & Hall, Ltd. 

Pp. ix+276. 

Introduction to Electro-Chemical Experin ’ 
Practical Exercises in Electro-Chemistry. Fit 
OETTEL; translated by Epgar F. Smit 
Philadelphia, P. Blakiston, Son & Co. 

Pp. vii+148, 75 cents; and pp. vii 
75 cents. 

Alternate Currents in Practice. Translated f 
the French of Loppé and Bouquet, by I 
cis J. Morrert. London, Whittaker &@ 
New York, The Macmillan Co. 1898. 
376. $5. ‘ 

La photographie et étude des nuages. JAC 
Boyer. Paris, Mendal. 1898. Pp. 80 











7 ieee 


oN Qe scree area tam 





